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WARRANTY 


All Wavetek instruments are warranteed against defects in material and 
workmanship for a period of six months on field equipment or one year on 
laboratory equipment after date of manufacture. Wavetek agrees to repair or 
replace any assembly or component (except batteries) found to be defective 
under normal use during this period. Wavetek’s obligation under this war- 
ranty is limited solely to repairing any such instrument which, in Wavetek’s 
sole opinion, proves to be defective within the scope of the warranty when 
returned to the factory or to an authorized service center. Transportation to 
the factory or service center is to be prepaid by purchaser. Shipment should 
not be made without prior authorization by Wavetek. 


This warranty does not apply to any products repaired or altered by persons 
not authorized by Wavetek, or not in accordance with instructions furnished 
by Wavetek. If the instrument is defective as a result of misuse, improper 
repair, or abnormal conditions or operations, repairs will be billed at cost. 


Wavetek assumes no responsibility for tts product being used in a hazar- 
dous or dangerous manner either aione or in conjunction with other equip- 
ment. High voltage used in some instruments may be dangerous if misused. 
Special disclaimers apply to these instruments. Wavetek assumes no liabili- 
ty for secondary charges or consequential damages and, in any event, 
Wavetek’s liability for breach of warranty under any contract or otherwise 
shall not exceed the purchase price of the specific instrument shipped and 
against which a claim is made. 


Any recommendations made by Weaveiek for use of its products are based 
upon tests believed to be reliable, but Wavetek makes no warranty of the 
results to be obtained. This warranty is in lieu of all other warranties, ex- 
pressed or implied, and no representative or person is authorized to repre- 
sent or assume for Wavetek any liability in connection with the sale of our 
products other than set forth herein. 


Addendum to Warranty for Modei 3000 SSI 


Aithougn Model 3000 SSi is a fully capable field instrument, for purposes of 
this warranty, it is considered a laboratory instrument, and therefore carries 
a one year warranty. Additional warranty and in-field service information is 
given in Section 5.2.7. 
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SECTION 1 


GENERAL INFORMATION 


1.1. INTRODUCTION 


The Wavetek Model 3000 SSI is a compact, lightweight 
Service Monitor for testing FM and AM transceivers. Its 
low (25 Ib) weight and optional inverter permit use in the 
field, powered by a vehicle battery. 


The frequency range is 400 kHz to 1000 MHz in 100 Hz 
steps. An audio synthesizer permits generation of sub- 
audible tones and timed tone bursts. In receive mode, 
an internal counter displays frequency error, modulation 
frequency, or received sub-audible tone frequency. RF 
voltage level is continuously variable from 0.03 uVRMS 
to 316 mVRMS. 


An internal CRT display shows modulation waveform 
and relative signal strength. A meter reads modulation, 
SINAD (using the internal 1 kHz tone source), audio in- 
put voltage, or RF power from 1 to 100 W. The internal 
load eliminates the possibility of damage from acciden- 
tal keying. 


The meter and CRT both display the same information, 


including SINAD, noise and distortion; however, only 
the meter indicates power. 
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1.2 SPECIFICATIONS 
1.2.1 GENERATE MODE 
Ter tel FREQUENCY 
Range 
Resolution 
Display 
Accuracy 
Vezsise RF OUTPUT 


Range 


Accuracy 


Attenuator 
Vernier 
Leakage 
REVERSE POWER PROTECTION 
Type 
Power 
Alarm 
SPECTRAL PURITY 
Non-Harmonic 


Residual FM 


Residual AM 


Other 


1271.0 MODULATION 
FM 


Deviation 


400 kHz to 1 GHz 
100 Hz 
7 lever/indicator switches 


See Time Base 


0.03 uV to 316 mV (-137 to +3 dBm) 


0.3 uV rds 
0.1 to 300 uV 1.5 06 
0.3 to 316 mV +45 dB 
20 dB/step 


23 dB overlapping range 


Virtually unmeasurable at 0.3 uV output level 


Automatically switches to internal load at inputs >200 mW 
Up to 100 W (10 seconds) 


Excessive energy triggers loud, shrill sound and front-panel indicator 


<-50 dBc within 30 kHz of carrier (all land mobile bands) 


<40 Hz RMS (0.4 to 481 MHz); <80 Hz RMS (482 to 1000 MHz) 
(measured in a post-detection bandwidth of 0.1 to 3 kHz) 


1% (measured in a post-detection bandwidth of 0.1 to 3 KHz) 


2 signals, fi and f2 
For f1=(fc + 17.5 MHz), <5 mV 
For f2=(fc + 35 MHz), same level as fc 


Displayed on METER and CRT DISPLAY 


0 to 18 kHz peak 


eons 


feos 


Tieden 


Ranges 
Bandwidth, 3 dB 


Accuracy 
(1 KHz frequency) 


External Input 
BURST MODE 
Burst 


Interrupt 


AM 
Depth 
Bandwidth, 3 dB 


Accuracy at 30% 
(1 KHz frequency) 


External input 
RECEIVE MODE 
FREQUENCY 
Range 
Resolution 
Display 
Accuracy 
Sensitivity 
Bandwidth, 3 dB, nominal 
Narrow 


Wide 


1.8, 6 and 18 kHz 
1 Hz to 10 kHz (METER response limited to <10 Hz) 


+5% of full scale 


100 mVRMS for 5 kHz peak (nominal) 


0.03 to 1.0 seconds continuously variable 


Switch closure (Ron <1 kohm) via miniature phone jack to enabie in- 
ternal modulation source 


0 to 30% 
10 Hz to 10 KHz 


+5% of full scale 


100 mVRMS for 100% (nominal) 


406 kHz to 1 GHz 
10 Hz 


7 lever/indicator switches plus frequency error counter 
See Time Base 


2 uV for 12 dB SINAD (typical) 


7 KHz 


50 kHz 


MODULATION MEASUREMENT MODE 


FM MODE 
Deviation 


Ranges 


0 to 18 kHz peak 


1.8, 6 and 18 kHz 


Bandwidth, 3 dB 


Accuracy 
(1 kHz frequency) 


Display 
FM Markers 

AM MODE 
Depth 
Bandwidth, 3 dB 
Ranges 


Accuracy at 30% 
(1 kHz frequency) 


Display 


1.2.3 INSTRUMENT FUNCTIONS 
FREQUENCY COUNTER MODES 
Display 
Accuracy 
Gate Period 
MODES 
Frequency Error 
Modulation 


Subtone 
External Counter 


L232 ZERO BEAT MODE 
1.2.3.3 INTERNAL SPEAKER 


1.2.3.4 MICROPHONE JACK 


1-4 


0 to 10 KHz (METER response limited to >10 Hz) 


+5% of full scale 


METER and CRT 


+600 Hz and +5 kHz (accuracy of +5 kHzis +2%) 


0 to 90% 
50 Hz to 10 kHz 
1.8, 6, and 18% (X10) 


+5% of full scale 


METER and CRT 


4 digit LCD, backlighted 


Time Base +1 count 


1.0 second 

RANGE RESOLUTION 
+(.01 to 20 kHz) 10.0 Hz 

50 to 9,999 Hz 1.0 Hz 

60 to 270 Hz ORNS be 

50 to 9,999 Hz 1.0 Hz 


NOTE: In the FM mode, the CRT provides an analog display propor- 
tional to the frequency error. 

Built-in speaker provides audible indication of frequency difference. 

3-inch speaker with built-in volume control (2 W output) 

External microphone “push-to-talk” switch activates generator out- 


put. Built-in pre-emphasis and 5 kHz limiter simulates transmitter 
operation. 


12i3.0 POWER METER MODE 


Meter Range 


Accuracy 


1 to 100 Watts 


+(7% of reading + 3% of full scale) (to 500 MHz) 


1.2.3.6 DISTORTION ANALYZER MODE-SINAD 


Notch Frequency 
Range 

Accuracy, 12 dB 

Input Impedance 
Input Connector 


Display 


1.2.3.7 INTERNAL MODULATION SOURCES 


Synthesizer 
Frequency 
Range 

Resolution 
Accuracy 
Display 
Output 
Impedance 
Fixed Source 
Frequency 
Accuracy 
Output 
Impedance 
1.2.3.8 AC VOLTMETER 
Ranges 
Accuracy 


Bandwidth, 3 dB 


1 kHz 

0 to 30 dB 

+1-dB6 

100 kohm (nominal) 
BNC (AUDIO IN) 


METER and CRT 


10 to 9,999 Hz 

0:01; .0;.andal Hz 

See Time Base 

4 digit lever/indicator switches 
0 to 1 VRMS 


600 ohm (nominal) 


1 KHz 
See Time Base 
0 to 1 VRMS 


600 ohm (nominal) 


1.8, 6.0, and 18 V peak 
+5% of full scale 


10 Hz to 100 kHz 


Input Impedance 100 kohm (nominal) 

Input Connector BNC (AUDIO IN) 
NOTE: Signals measured by the voltmeter.can also be viewed on the 
CRT, measured by the frequency counter, and heard through the 


speaker. 


1.2.3.9 RELATIVE SIGNAL STRENGTH INDICATOR 


Frequency 400 kHz to 1 GHz 

Dynamic Range >90 dB 

Weak Signal Range 2 to 30 uV (linear) (nominal) 
Full Signal Range 2 uV to 100 mV (log) (nominal) 


1.2.3.10 OSCILLOSCOPE 


Vertical 
Bandwidth, 3 dB 10 Hz to 100 kHz. 
Ranges 1.8, 6.0 and 18 V peak 
Accuracy +5% of full deflection 
Input Impedance 100 kohm (nominal) 
Input Connector BNC (AUDIO IN) 
Horizontal 
Sweep Range 0.01, 0.1, 1.0, and 10 mseci/division 
Accuracy +15% 


1.2.4 TIME BASE CHARACTERISTICS 


Standard TCXO (Refer to Section 1.3.1 for optional OCXO) 


Aging Rate +1 ppm/year 
Temperature +0.5 ppm 
(0 to 50° C) 


12-07 a GENERAL 
Operating Temperature 0 to 50°C 


Power Requirements 103/117/220/240 VAC; + 10%, -5%; approximately 60 VA 


Input DC (To 
Optional Inverter) 


Dimensions 


Weight 
1.3. OPTIONS/MODIFICATION 
1.3.1 HIGH-STABILITY TIME BASE 
OCXO 
AGING RATE 
TEMPERATURE 
STABILITY 


1.3.2 INVERTER, 12 VOLTS 
(110 SSI or 220 SSI) 


1733S SPECIAL MODIFICATIONS 
Per Customer Needs 


1.4 ACCESSORIES 


1.4.1 FURNISHED 
WITH INSTRUMENT 


1.4.2 ADDITIONAL ACCESSORIES 


10.5 to 15.2 VDC, 6A 


41.3 cm (16-1/4 in) {including handles) wide 
18.3 cm (7-3/16 in) high: 
40.6 cm (16 in) (including rear feet & bezel) deep 


11.4 kg (25 Ib.) 


Ovenized controlled crystal oscillator. 
+ 1ppm/year operating 

0° C to 50° C range 

+ .05 ppm after 10 minutes at 25° C 


Allows external 12 VDC operation. Choice of 110 or 220 VAC output. 


Due to the rapidly changing technology in the Two-Way Communica- 
tions industry, customer needs may require a special modification 
either at the time of purchase or at some time in the future. By contact- 
ing your Customer Service Representative (see Section 2.2), the 
feasibility of the modification will be considered; however, due to the 
complexity of some modifications, certain customer requests may not 
be possible. 


Instruction Manual 
Protective Front Cover 
Telescoping Whip Antenna 


Protective Soft Cover 
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2.1 INTRODUCTION 


The Model 3000 SSI is a rugged piece of precision test 
equipment designed for portability. Although it is quite 
commonly used as a laboratory instrument, it is also 
well suited for field use. 


2.2 UNPACKING AND INSPECTION 


When unpacking the Service Monitor, inspect the ship- 
ping container and instrument for shipping damage. 
Save the shipping carton and packing material for possi- 
ble future use. 


The instrument was inspected, given final operational 
and quality control tests, then carefully packaged for 
shipment, and should operate in accordance with Sec- 
tion 3 of this manual. 


lf the instrument received has been damaged in transit, 
notify the carrier and your Wavetek Customer Service 
representative. The representative will immediately ar- 
range for either replacement or repair of your instrument 
without waiting for damage claim settlements. 


West of the Rocky Mountains, contact: 


Wavetek 

3555 Ryder 

Santa Clara, CA 95051 
408-737-7374 


East of the Rocky Mountains, contact: 


Wavetek 

5808 Churchman 

Beech Grove, IN 46107 

800-428-4424 (Outside Indiana) 
or 

317-787-3332 (In Indiana) 


2.3 PREPARATION FOR USE 


Before line power is applied, the METER should read 
zero. If it does not, insert a blade screwdriver into the 
opening below the METER and mechanically adjust it to 


zero. 


SECTION 2 
_ INSTALLATION 


2.4 POWER REQUIREMENTS 


The instrument operates from. selectable 
103/117/220/240 VAC, 50/60 Hz primary power source at 
60 VA. The three conductor power cord provides a 
ground connection when it is connected to the proper 
outlet. 


The instrument can also be operated from DC power by 
using the optional Inverter. With the Inverter, the instru- 
ment requires 10.5 to 15.2 VDC. 


For use with other primary power sources, please con- 
sult your Customer Service Representative. 


2.5 ENVIRONMENTAL CONSIDERATIONS 


The instrument comes equipped with bottom and rear- 
panel feet (the rear-panel feet also serve as cord wraps), 
and a combination carrying handle/instrument stand. 
These features. along with its small size and light 
weight, permit easy access to confined working spaces. 


The instrument is designed to operate between 0° C and 
50° C, and should be used in an area where air flow 
around the instrument is not restricted. Do not permit 
the ventilation ports to be blocked or restricted, and 
never operate the unit within its protective cloth cover 
accessory. 


NOTE 


Exceeding the upper or lower temperature limits for ex- 
tended periods may not result in damage to the instru- 
ment, but may cause degraded performance. 


2.6 INSTALLING THE INVERTER 


Remove the four rear-panel feet (cord wraps). Position 
the Inverter over the screw holes with the LOW 
VOLTAGE lamp at the top, and secure the Inverter with 
the four screws supplied. Install the rear-panel feet 
(cord wraps) on the back of the Inverter. Plug the instru- 
ment line cord into the Inverter receptacle, and connect 
the Inverter to a 12 VDC power source. 
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3.1. INTRODUCTION 


This section contains operating instructions for the 
Model 3000 SSI Service Monitor. Included are descrip- 
tions of front and rear panels, and notes on use of 
features. 


3.2 FRONT PANEL DESCRIPTION 


Due to the number of controls, the front panel is divided 
into sections for description. 


32.1 CRT 
Refer to Figure 3-1. 


(1) CRT DISPLAY (with graticule and deviation 
scales of +1.8, +6,and +18 kHz or V, depend- 
ing on parameter being measured) displays 
measurement information. 


(2) VERT POS, FOCUS, INTENSITY, and HORZ 
POS controls determine CRT DISPLAY trace 
characteristics. 


(3) VERT VAR control provides continuously 
variable control of vertical sensitivity. Scale is 
calibrated when control is fully cw. (detent posi- 
tion). 


(4) HORZ pushbutton switches select 10, 1, 0.1, or 
0.01 msec/division horizontal sweep rate. 


(5) HORZ VAR control provides vernier control of 
horizontal sweep rate. Scale is calibrated when 
control is fully cw (detent position). 


(6) POWER switch applies AC power to the instru- 
ment. Non-luminous indicator shows operation. 


(7) FM CALIB pushbutton switches select a 
horizontal marker line at +5 kHz deviation 
level, a marker line at +0.6 KHz deviation level 
(+ .6), or no marker lines (OFF). 


SECTION 3 
OPERATION 


(8) SIG STRENGTH pushbutton switches provide 
an indication of signal strength when active. 
When the WEAK pushbutton is pressed, a 
signal of approximately 30 uV will fill the 
display horizontally. When FULL is pressed, a 
signal of approximately 100 mV will fill the 
display horizontally. Signals of lesser strength 
will partially fill the display proportional to the 
signal strength. (The left edge of the display is 
the zero signal level.) Miniminum to maximum 
width requires approximately 90 dB change 
when FULL is pressed. 


3.2.2 FREQUENCY 


Refer to Figure 3-2. 


(1) MONITOR FREQUENCY DISPLAY shows the 


count of the frequency selected by the FREQ 
ERROR, MOD, and SUB-TONE pushbutton swit- 
ches. Either the KHZ or HZ lamp will be lit, in- 
dicating the unit of measurement. 


(2) FREQ ERROR pushbutton switch causes the 
MONITOR FREQUENCY DISPLAY to show the dif- 
ference (in KHz) between the CARRIER FREQUEN- 
CY switch setting and the input frequency. 


NOTE 


A negative reading indicates the input frequency is less 
than the CARRIER FREQUENCY switch setting. 


(3) MOD. pushbutton switch causes the MONITOR 
FREQUENCY DISPLAY to show the input modula- 
tion frequency (270 to 9999 Hz). 


(4) SUB-TONE pushbutton switch causes the 
MONITOR FREQUENCY DISPLAY to show the in- 
put modulation frequency (60 to 270 Hz). 


(5) CARRIER FREQUENCY lever/indicator switches 
select the output frequency in generate mode, and 
the input reference frequency in receive mode. 
(Resolution is 100 Hz.) 
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Figure 3-1. Front Panel - CRT 
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Figure 3-2. Front Panel - Frequency 
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3.2.3 MODULATION 
Refer to Figure 3-3. 


(1) MODULATION FREQUENCY lever/indicator 
Switches select the synthesizer modulation fre- 
quency. 


NOTE 
Left-most digit may not be zero. 
(2) MODULATION FREQUENCY MULTIPLIER 
pushbutton switches select the multiplication fac- 


tor for, and thus the range of, the MODULATION 
FREQUENCY switches as follows: 


OEE — No modulation 

X.01 — Range is 10.00 to 99.99 Hz. 
X.1 — Range is 100.0 to 999.9 Hz. 
X1 — Range is 1000 to 9999 Hz. 


(3) _DEMOD OUT connector (BNC) provides output 
connection for the demodulated audio signal. 


(4) MOD OUT connector (BNC) provides output con- 
nection for all audio modulation (synthesizer, 
microphone, 1 KHz, and external). 


(5) BURST pushbutton switch activates a burst of 
synthesizer modulated signal, the frequency of 
which is set by the MODULATION FREQUENCY 
and MODULATION FREQUENCY MULTIPLIER 
switches, and the duration of which is set by the 
TIME control. 


(6) TIME control selects the length of the modulation 
burst activated by the BURST control. When the 
control is fully cw (detent position), modulation is 
continuous. 


(7) INTERRUPT connector (miniature phone jack) 
allows the interruption of the synthesizer modula- 
tion using external rotary dial equipment, thus pro- 
viding a means for external modulation burst con- 
trol. 


(8) LEVEL control sets the level of the synthesizer 
modulation. 


(9) EXTIN connector (BNC) provides input connection 
for an external modulating signal. 


(10) EXT LEVEL control sets the level of the external 
modulation. 


(11) AUDIO IN connector (BNC) provides input connec- 
tion to the audio voltmeter and CRT. The audio 
signal is displayed on the CRT. DISPLAY while the 
voltage is displayed on both the CRT DISPLAY and 
METER. The lamp indicates a sufficient input level 
for measurement. 


(12) ZERO BEAT pushbutton switch outputs the beat 
frequency between the generated and received fre- 
quencies via the internal speaker. 


(13) 1KHZ pushbutton switch activates the internal 1 
kHz generator. 


(14) VOLUME/1 KHZ LEVEL dual control sets the inter- 
nal speaker volume (inner knob) and the level of 
the internal 1 KHz generator signal when the 1 KHZ 
switch is pressed. 


(15) AM, CW, and FM pushbutton switches select the 
mode of mcdulation. 


NOTE 


In AM mode, the modulation depth is the METER 
reading X10. 


3.2.4 METER/MODE 
Refer to Figure 3-4. 


(1) METER indicates measurement of modulation, 
SINAD, voltage, and transmitter power. 


(2) VOLT pushbutton switch causes the METER 
and CRT DISPLAY to read the peak voltage at 
the AUDIO IN connector. 


(3) SINAD pushbutton switch (for 1 kHz modula- 
tion) causes the METER to read the ratio 
(signal + noise + distortion)/(noise + distortion) 
in dB. 


(4) MOD pushbutton switch causes the METER to 
read the modulation level in KHz deviation (FM), 
or % (AM). 

NOTE 
% AM is read on the scale selected by the METER 


RANGE switch, and is multiplied by 10 to obtain the cor- 
rect value. 
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(5) METER RANGE pushbutton switches select the 
METER and CRT DISPLAY scale to be read. 


(6) KHZ, %X10, dB, V, W indicator lamps indicate 
the unit of measurement for the METER 
reading. 

(7) GEN pushbutton switch selects the generate 


mode of operation. 


(8) CAL pushbutton switch centers the 
discriminator bias in the IF section as an inter- 
nal calibrater. 


(9) RCV pushbutton switch selects the receive 
mode of operation. 


J2.08 JOUTPUT LEVEL SOUERCH 
Refer to Figure 3-5. 


(1) OUTPUT LEVEL control sets the instrument 
output level in generate mode. The dial is 
calibrated in VRMS and dB. 


(2) OFF/MIC pushbutton switch selects either con- 
tinuous output (pushbutton not pressed), or 
output active only when “push-to-talk” switch 
of microphone connected to rear-panel MIC 
connector is activated. 


(3) OUTPUT LEVEL MULTIPLIER pushbutton 
switches select the multiplication factor for the 
OUTPUT LEVEL control dial indication. 


(4) uV and mV pushbutton switches select the 
units of the OUTPUT LEVEL control dial indica- 
tion. (Refer to Section 3.4.) 


(5) BW NAR/WIDE pushbutton switch sets the IF 
bandwidth to 7 kHz (NAR) or 50 kHz (WIDE) in 
receive mode. 


(6) SIG LEVEL indicator lamp lights when the RF 
input signal level is greater than the SQUELCH 
control level setting. 


(7) SQUELCH control sets the threshold sensitivity 
in FM receive mode to eliminate unwanted 
noise. The RF input signal level must be greater 
than the SQUELCH control level setting for 
measurement to be made. The SQUELCH con- 
trol has no function in AM receive mode. 


(8) LOAD OVERTEMP indicator lamp, when lit, in- 
dicates that the RF input power has exceeded 
100 W for 10 seconds. An audible alarm tone is 
also output via the speaker. 


(9) RF IN/OUT connector (BNC) provides connec- 
tion for the RF output signal (in generate mode) 
and the RF input signal (in receive mode). The 

‘ function of this connector is automatically 
switched from output to input when FF is ap- 
plied from an external source. 


3.3. INITIAL TURN-ON 


Connect the rear-panel AC line cord to a suitable power 
otulet and press the front-panel POWER switch. The 
POWER switch indicator will change from black to 
orange, the METER will become illuminated, and lamps 
corresponding to whichever pushbuttons are pressed 
will light. 


Service Monitors equipped with the standard TCXO time 
base will generate precision signals accurate to +0.5 
ppm within a few seconds. 


Service Monitors equipped with the optional OCXO time 
base will stabilize to +0.05 ppm accuracy within ten 
minutes in a normal room temperature environment. In- 
struments in cold environments will require longer 
stabilization times. 


3.4 RF GENERATOR CW OPERATION 


Select CW generate mode by pressing the front-panel 
GEN and CW pushbuttons. 


NOTE 


The MIC/OFF pushbutton should be in its released posi- 
tion. 


Set the CARRIER FREQUENCY switches for the desired 
frequency. Set the RF output for the desired level by 
pressing the appropriate uV or mV pushbutton, the ap- 
propriate OUTPUT LEVEL MULTIPLIER pushbutton, and 
adjusting the OUTPUT LEVEL control. 


For example, to generate an RF output of 0.3 uVRMS at 
152.0900 MHz, press the uV and X.1 pushbuttons, set 
the OUTPUT LEVEL control to 3, and set the CARRIER 
FREQUENCY switches to 152.0900. 
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Figure 3-5. Front Panel - Output Level/Squelch 


The OUTPUT LEVEL control is calibrated in both VRMS 
and dB. Refer to Table 3-1 for dial ranges in dBm for all 
OUTPUT LEVEL MULTIPLIER and uV/mV switch set- 
tings. The ‘Low’ column gives the minimum dial set- 
tings in dBm; the “High” column gives the maximum 
dial settings in dBm; the “0 dB” column gives the output 
levels in dBm for 0 dB on the OUTPUT LEVEL control 
dial. 


The OFF/MIC pushbutton switch disconnects the RF 
Output signal from the RF IN/OUT connector when 
pressed. A microphone (Shure 405K or equivalent) can 
then be connected to the rear-panel MIC connector and 
the microphone “push-to-talk” switch used to “key” the 
RF output. 


Table 3-1. dBm Level Calibration 


Mult Range Low 0 dB High 
X.1 uV -137 -120 -117 
x1 uV Si -100 -97 
X10 uV -97 -80 -77 
X100 uV “Tt -60 -57 
X.1 mV 77 -60 -57 
X1 mvV -57 -40 37 
X10 mV -37 -20 -17 


X100 mV -17 0 3 


3.5 RF GENERATOR WITH SINGLE-SOURCE FM 


Select FM generate mode by pressing the front-panel 
GEN, MOD, and FM pushbutton switches. The KHZ 
lamp will be lit. 


To modulate using the internal synthesizer, set the 
desired modulation frequency via the MODULATION 
FREQUENCY and MODULATION FREQUENCY 
MULTIPLIER switches (up to 9999 Hz), and adjust the 
LEVEL control for the desired deviation (up to 18 kHz). 
For continuous modulation, the TIME control should be 
in its detented fully cw position. If a tone burst is 
desired, set the TIME control for the desired duration 
and press the BURST pushbutton. 


For remote tone burst operation, connect a rotary-dial 
pulser to the INTERRUPT connector. The modulation 
will be disabled until the pulser enables it. 


For example, to continuously modulate with a CTCSS 
tone of 131.8 Hz at 500 Hz deviation, set the MODULA- 
TION FREQUENCY switches to 1318, press the 
MODULATION FREQUENCY MULTIPLIER X.1 pushbut- 


ton, set the TIME control fully cw, press the METER 
RANGE 1.8 pushbutton, and adjusi the LEVEL control 
for a 0.5 kHz METER reading. 


if it is desired to turn off the modulation, but preserve 
the modulation settings for future use, press the OFF 
pushbutton. 


For external FM, connect the modulating signal to the 
EXT IN connector and adjust the EXT LEVEL control for 
the desired deviation (as displayed on the METER). 
Disconnecting the externai source disables the external 
FM while preserving the EXT LEVEL control setting. 


FM with 1 KHz modulation source is accomplished by 
pressing the 1 KHZ pushbutton and adjusting the 1 KHZ 
LEVEL control for the desired deviation (as displayed on 
the METER). Releasing the 1 KHZ pushbutton disables 
the 1 KHz modulating signal and preserves the 1 KHZ 
LEVEL. control setting. 


Voice modulation is accomplished by connecting a 
microphone (Shure 405K or equivalent) to the rear-panel 
MIC connector and speaking into it. If the MIC/OFF 
pushbutton is pressed, the microphone’s “push-to-talk” 
switch will activate the RF output. FM deviation is inter- 
nally limited to 5 kHz maximum. 


3.6 RF GENERATOR WITH MULTIPLE-SOURCE FM 


Multiple-source FM is accomplished by setting up the 
modulation parameters for each modulation source in- 
dividually, then simultaneously enabling them. Up to 
four modulation sources (MODULATION FREQUENCY 
SWITCHES, EXT IN connector, and 1 KHZ pushbutton - 
each with its own LEVEL controi-plus voice) can be 
superimposed on the RF carrier. The BURST and TIME 
controls, however, affect only the MODULATION FRE- 
QUENCY switch source. 


3.7 RF GENERATOR WITH AM 


AM operation is accomplished in exactly the same man- 
ner as FM with the following exceptions: 


Press the AM pushbutton instead of the FM pushbutton 
(the % X10 lamp will be lit). 


In AM mode, the METER ranges are 18, 60, and 180% 
(specifications apply only to 90%). 


The microphone circuitry is intended primarily for FM 


applications; therefore, AM is limited to approximately 
16% peak. 
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3.8 SINAD MEASUREMENTS 


Apply an RF carrier (sufficient to quiet the receiver) to 
the receiver under test. Modulate the RF carrier to 60% 
of its maximum rated FM deviation or to 30% AM 
(whichever applies) using the internal 1 kHz source. 
Connect the receiver’s audio output to the AUDIO IN 
connector. Press the VOLT pushbutton and adjust the 
receiver's volume control such that the METER reads 
the receiver’s rated audio output level. Press the SINAD 
pushbutton (the dB lamp will be lit). Vary the CARRIER 
FREQUENCY switch setting to produce a minimum 
METER reading (this locates the center of the receiver's 
IF band), then adjust the OUTPUT LEVEL control such 
that the METER reads -12 dB (i.e., 12 dB SINAD sensitivi- 
ty). Align the receiver’s iF section for the optimum 
(minimum) reading. 


NOTE 


The SINAD reading is the net result of two conflicting re- 
quirements on IF alignments: sharp tuning for minimum 
receiver noise and wide tuning for minumum receiver 
distortion. Thus, IF alignment with a SINAD meter quick- 
ly optimizes these two requirements simultaneously by 
displaying a reading that results from both noise and 
distortion. The composite distortion signal may be view- 
ed on the CRT display for analysis of the distortion 
source. 


3.9 20 dB QUIETING MEASUREMENT 


Press the CW and VOLT pushbuttons (the V lamp will be 
lit). Apply an RF signal (sufficient to quiet the receiver) 
to the receiver under test. Connect the receiver’s audio 
output to the AUDIO IN connector. Vary the CARRIER 
FREQUENCY switch setting for a minimum METER 
reading (this locates the center of the IF band). Press 
the OFF/MIC pushbutton and adjust the receiver’s 
volume control for a convenient METER reading (for ex- 
ample, 10 V). Adjust the VOLUME conirol as desired. 
Release the OFF/MIC pushbutton and increase the RF 
output level unti! the METER reading has decreased bya 
factor of 10 (20 dB). The OUTPUT LEVEL contro! setting 
is the 20 dB quieting sensitivity of the receiver. 


3.10 AC VOLTMETER 


AC signals up to 18 Vp and between 10 Hz and 100 kHz 
in frequency can be measured with the METER and CRT 
DISPLAY. Press the VOLT and appropriate METER 
RANGE pushbuttons and connect the signal to be 
measured to the AUDIO IN connector. The voltage wiil 
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be indicated on the METER, the signal will be displayed 
on the CRT DISPLAY, and may also be monitored aurally 
on the speaker. 


3.11 RF WATT METER 


RF power up to 100 W can be measured with the METER. 
Connect the RF source (for example, a transmitter) to 
the RF IN/OUT connector. When the RF source is enabl- 
ed (“keyed”), the W lamp will light and the METER will 
read power on the watts scale. 


NOTE 


The internal 50 ohm load temperature alarm, consisting 
of the front-panel LOAD OVERTEMP indicator and the 
internal speaker aural alarm, will activate if the load 
overheats, typically after 100 W has been applied for 
ionger than 10 seconds. If the warning signals become 
activated the power applied at the RF output jack must 
be interrupted (transmitter must be unkeyed) to prevent 
possible damage to the internal load. RF power applied 
to the RF IN/OUT connector when the AC power is not 
on will be absorbed by the internal 50 ohm load, but the 
alarms will not be operative. 


3.12 CRT FM/AM MEASUREMENTS 


NOTE” 


Befcre making modulation measurements with the CRT, 
adjust the VERT POS control such that the trace is on 
the zero reference line. Adjust the HORZ POS such that 
the trace is in the center of the screen. Adjust the IN- 
TENSITY and FOCUS contols for a sharp clear trace on 
the screen. 


When the instrument is in receive mode and tuned toa 
transmitter signal, any modulation (FM or AM) can be 
observed and measured on the CRT display, depending 
on the setting of the VERT VAR and HORZ VAR swit- 
ches. 


To measure FM deviation, press the FM pushbutton and 
set the HORZ switch to 1.0 msec/div. Press the 1.8, 6.0, 
or 18 KHz RANGE pushbutton, depending on the range 
of deviation being measured. Deviation can be 
measured directly on the CRT display graticule. 


FM CALIB markers at +5 kHz or +0.6 kHz provide easy 
reading of peak deviation. 


NOTE 


With FM CALIB markers on, the display is time 
_ multiplexed, and therefore some decrease in display in- 
tensity and audio volume will be experienced. 


To zero the trace while making measurements, press the 
CAL button and adjust the VERT POS control. 


If the received signal carrier is the same frequency as 
the CARRIER FREQUENCY switch setting, the CRT 
trace will be on the zero line of the graticule. If the input 
carrier frequency is above the CARRIER FREQUENCY 
switch frequency, the trace will be above the zero line. 
Calibration is set by the METER RANGE pushbuttons. 
The CRT display provides a convenient indication of fre- 
quency error, but the MONITER FREQUENCY DISPLAY 
should be used for accurate measurements. 


3.13 RELATIVE SIGNAL STRENGTH 


When one of the SIG STRENGTH buttons is pressed, the 
length of the trace, starting at the left edge of the 
screen, will depend on the signal strength. That is, the 
stronger the signal, the farther the trace extends to the 
right. When OFF is pushed, the trace is full-width. 


When the FULL button is pushed, a full-width trace in- 
dicates a signal of approximately 100 mV; when WEAK 


is pushed, a full-width trace indicates a signal of approx- 


imately 30 uV. Dynamic range in the FULL position is 
about 90 dB. 


3.14 AUTO CALIBRATION 


When the CAL button is pressed, or when the SIG 
LEVEL lamp is not lit, the discriminator will be 
automatically zeroed, removing any long-term drift that 
has occurred. The MONITOR FREQUENCY display will 
read zero. The vertical position of the scope trace may 
be adjusted to zero using the VERT POS control. 
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SECTION 4 


THEORY OF OPERATION 


4.1 OVERALL 


Refer to the block diagram, Figure 4-1. The RF phase- 
locked loop, on the A3 High-Frequency Synthesizer board, 
generates a frequency from 18 to 1021 MHz in 1 MHz 
steps. In Generate mode this is mixed with the output 
of the low-frequency PLL, on board A2, to provide the 
output frequency. In Generate mode, the low-frequency 
PLL operates from 17.0001 to 18.0000 MHz in 100 Hz 
steps. The result is an output frequency ranging from 
0.4000 to 999.9999 MHz in 100 Hz steps. 


In Monitor (receive) mode the output of the A3 high- 
frequency synthesizer is 22 MHz above the MHz digit 
of the front-panel frequency. This is mixed with the RF 
input; the difference is sent to the A4 IF board. The 
output of the low-frequency PLL now steps by 100 Hz 
from 16.7001 to 17.700 MHz; when this is mixed with 
the 21 - 22 MHz output of the Al mixer board, the result 
is the constant 4.3 MHz second IF. 


The second IF is mixed with 3.6 MHz to produce 700 kHz, 
which drives the FM discriminator, the AM detector, and 
the AGC. The 700 kHz is divided by 10 to drive the Fre- 
quency Error counter on the front-panel. 


4.2 A10 FRONT PANEL BOARD 


U5 is a one-shot timer for the burst frequency. Grounding 
pin 2 starts the cycle; the length is controlled by the front- 
panel Time control. The output pulse is returned via P1 
pin 21. U3 sums all the modulation sources (subtone, 
1 kHz, external, and microphone). The output goes to U6 
pin 11, where it is sent on if RCV (“not receive’! is high. 
This signal will be high (true) in Generate mode. 


R18, R19, and R24 form the Meter Range attenuator. U1A 
filters out the chopping frequency when the display is in 
FM CALIB mode. This is the frequency that alternates 
the trace between the signal and the calibration lines. 
U1B amplifies the signal by a factor of 2 in FM CALIB 
mode to compensate for the losses resulting from the 
chopping action. 


S5A switches the audio signal in AM; S5B mutes the audio 
in CW mode; and S5C selects the proper LED. 


The collector of Q2 controls the RF output of the A3 
High-Frequency Synthesizer board by controlling the 
power supplied to its VCO. When the OFF/MIC switch 
is in MIC, the base of Q2 is grounded, turning Q2 and 
the RF on. In OFF the base is held at +15 V by R46, so 
the RF is off. Grounding the base via the push-to-talk 
line turns the RF on. In receive mode GEN is high, allowing 
Q3 to turn on. This clamps the base of Q2 low, bypassing 
the OFF/MIC and PTT switches. 


4.3 A11 FREQUENCY CONTROL BOARD 
The Frequency Control Board reads the front-panel Fre- 


quency switches, adds offsets for transmit or receive, and 
time-multiplexes the frequency digits to the frequency- 


- synthesizer cards. It also counts the 70 kHz IF+10, sub- 


tone, or modulation frequency to drive the front-panel 
MONITOR FREQUENCY DISPLAY. 


Counter circuitry is shown on Sheet 1. Sections of U27, 
U23, and U28 select the input to be counted. R100 and 
C36 filter RF from the modulation frequency. U21 and 
U22 count the 100 Hz from the A5 card to produce a 
1-second gate appearing at U26 pin 26. U33 is the four- 
decade counter. Pins 15 through 18 are the output digit 
bits. Pins 4 through 7 indicate which digit is enabled. 


U30 is a phase-locked loop which multiplies the subtone 
frequency by 10, allowing 0.1 Hz resolution with 1 sec gate 
time. U30 pin 4 is the VCO output; it is divided by 10 in 
U31 to drive the phase comparator in U30. 


When the modulation or subtone frequencies are being 
counted, U33 counts up. When frequency error is to be 
counted, a signal on P4 pin 7 causes U19 to set U33 to 
count down. The 70 kHz signal from the 700 kHz IF is 
counted. Each time the counter reaches zero (after 10,000 
counts) the divide-by-seven counter consisting of U19A, 
U34, and U27 is advanced by 1. If the one-second gate 
expires just as U33 reaches zero (70,000 counts), the 
counter will indicate zero error. 
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Since the IF is generated by high-side injection, a high input 
frequency with triple conversion will produce a low IF. 
Thus if the input is 1 kHz above the switches the counter 
input will be 69 kHz, and the counter will count only 
69,000 counts in one second. The effective starting count 
is 70,000, so the display will indicate 1.00 kHz, which 
will be displayed as 1 kHz. 


If the input frequency is low the IF will be high. In this 
case the seventh zero will be reached before the end of the 
gate time. U27 clacks U19B, switching the counter to up. 
if the input is 1 kHz low there will be 71,000 IF counts 
per second, and the counter will count up 1000 counts 
before the gate closes. U32 causes the minus sign to be lit. 


Sections of U24 control decimal points and the minus sign. 
The back-plane frequency (BP) is applied to both sides of 
the segment to be turned on. When the data line is low the 
output of the exclusive-or gate is in phase with the BP 
frequency, so the segment is off. When the data line is high 
the output is inverted, producing the alternating potential 
difference needed to drive the LCD segments. 


Sheet 2 of the schematic shows the frequency-setting cir- 
cuitry. U1 free-runs at about 5 Hz. This low frequency, 
along with CMOS gates, minimizes switching-frequency 
interference in RF circuits. 


The output of U1 clocks U2 and U3, which form a binary 
counter. U3 decodes the output of U2 to produce four time 
slots, one for each of the three phase-locked loop chips in 
the 3000. (The fourth slot is not used.) Outputs of U4 
produce four subintervals, one for each of the four digits 
a chip can accept. These signals are gated to produce pulses 
that select sections of the front-panel switches S1. For 
instance, when the output of U11 pin 4 is low, closure of 
switches in S1G puts the binary-coded decimal (BCD) 
representation of the 100 Hz digit on the data bus, which 
is terminated by R40-R43. Diodes prevent interaction 
between switches. 


U18 is a programmable read-only memory (PROM). The 
BCD number from the selected switch forms part of the 
address for the PROM. The count from U2/U3 forms 
another part of the address, as does the REC signal from 
the motherboard. Each combination of bits addresses 
one memory location. The contents of that location 
represent the input digit to the PLL chip, with offset 
appropriate for generate or receive. 


Outputs of 05 to 0 3 are the BCD bits of the digit. Output 
Q, tells whether a carry is necessary to the next digit. !f it 
is, U16B stores the carry flag, which becomes part of the 
address for the next word. 
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For example, for a Generate frequency of 396 MHz, an 
offset of 18 MHz is added for programming the A3 PLL. 
The MHz digit becomes 6 + 8 = 4 with a carry. The 100 
MHz digit becomes 3 + 1 (carry) = 4. So the frequency 
sent to the synthesizers is 414 MHz. 


Switches S2 for the audio synthesizer are scanned in 
similar fashion; no offsetting is required. 


U13 is a PROM which selects the appropriate frequency 
band. (See the description of the A3 High Frequency 
Synthesizer for band limits.) U14 and U15 latch the 100 
MHz and 10 MHz digits respectively. U16A latches the 
1000 MHz digit, which can be only 0 or 1. The binary 
output of U13 is decoded to decimal by U17, which 
causes one of lines B1 through B6 to go low. 


44 A3 HIGH-FREQUENCY SYNTHESIZER 


The A3 High-Frequency Synthesizer generates a frequency 
that ranges from 18 MHz to 1021 MHz in 1 MHz steps. The. 
3.6 MHz reference frequency is generated on this board. 


The heart of the high-frequency synthesizer is a voltage- 
controlled oscillator (VCO) adjustable between 240 and 
505.5 MHz. This frequency is divided or multiplied to get 
the desired output. The VCO consists of Q2 and O3; 
emitter coupling is through the series resonance of voltage- 
variable capacitors CR1 and CR2, and L3. Q4 is a buffer. 


There are two phase-locking paths to complete the loop. 
The divide-by-N loop locks to the required frequency; 
when it is locked the sampling loop takes over. The sam- 
pling loop will lock on any integral MHz frequency, but 
it is less sensitive to noise than the divide-by-N loop. 


The output of O4 goes to the input of the sampling bridge 
CR8-CR11. The crosswise corners of the bridge are driven 
by the output of U14, an ECL device. The input to U14 
pin 14 is a 1 MHz square wave from the A6 card. The first 
two gates of U14 crisp up the edges of the wave. The out- 
put of U14 pin 8 goes to pin 24, lowering the output of 
pin 2 and raising pin 3, which turns the bridge on. The 
input to pin 1 arrives after one gate delay, restoring the 
original condition. The result is that the bridge is turned 
on for a period equal to the gate delay, less than 1 nano- 
second. 


The current flowing through the bridge charges C42. If an 
integral number of RF cycles have passed since the last 
sampling pulse (that is, if the RF frequency is a multiple 
of 1 MHz) the sample will be taken at the same RF phase 
and the voltage on C42 will be constant. Thus the VCO 
frequency will be constant. If the frequency varies the 


phase at sample time will vary, and so will the VCO control 
voltage. The design of the circuit is such that the resulting 
change in frequency will move the phase back toward lock. 


U13 buffers the bridge output and feeds part of the voltage 
back via R163. This bootstrapping varies the bridge bias 
as the output voltage changes, preventing the RF from 
cutting off the diodes and increasing the efficiency of the 
sampling. U10 further buffers the control voltage; the 
feedback circuitry linearizes the frequency/voltage charac- 
teristic of the VCO. C37 and C38 limit the voltage swing 
to protect the voltage-variable capacitors. 


The output of Q4 also goes to the input of U1, an ECL 
divide-by-2 chip. U2 and the parts of U3 perform further 
divisions by 2. The high-frequency synthesizer operates in 
six bands, as follows: 


18-29 MHz 
30-59 MHz 
60-119 MHz 
120-239 MHz 
240-499 MHz 
500-1021 MHz 
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Band selection is done automatically on the A11 Frequency 
Control Board. If band 5 is selected, the VCO output goes 
directly to amplifiers Q8 and Q9, and to J1. On bands 1 
through 4, sections of U4, gated by control lines B1 


“through B4, select the appropriate subharmonic of the | 


VCO frequency. The selected frequency is fed through 
PIN diode CR15 to O8. 


When the Frequency Control board selects band 6, PIN’ 


diodes CR16 and CR17 are shut off. CR20 and CR25 
conduct, sending the VCO output to the doubler, T1 and 
CR21-CR24. Q12 and Q13 amplify the doubled frequency. 


The selected frequency (undoubled) goes to the input of 
U5, a divide-by-10 prescaler, and U6, a divide-by-2. The 
divided-by-20 frequency goes to the input of U9. This 
phase-locked loop chip receives its divisor one byte at a 
time from the Frequency Control board, on pins 15 - 18; 
each of pins 2 - 5 loads one of the bytes. The phase de- 
tector output on pin 12 is amplified by U10A and U10B. 


When a new divisor is loaded into U9 the loop is unlocked, 
and the LOCK output, pin 13, is low. SPDT switch U12 
grounds the junction of R47 and R48, disabling the sam- 
pling loop. When the divide-by-N loop locks the LOCK line 
goes high; U12 switches so as to ground the junction of 
R41 and R42, disabling the divide-by-N loop and allowing 
the sampling loop to control the frequency. As long as the 


frequency is constant the divide-by-N loop will conside 
itself locked, even though it is not in control of the 
frequency. 


The 3.6 MHz reference frequency is prescaled by US, 
which divides by 36. The 100 kHz result comes from pin 
14 to U7. This dual-D flip-flop compares the phase of the 
100 kHz output of U9 to the 100 kHz reference from the 
timebase on the A6 card. The output voltage is differen- 
tially amplified by U11 to control the frequency of the 
VCO consisting of Q16, CR35, and L18. When band 6 
is selected U6 divides the 3.6 MHz by 2. This is necessary 
because the main VCO frequency is doubled, and must 
change in 0.5 MHz steps. 


4.5 A2 LOW FREQUENCY SYNTHESIZER 


The Low-Frequency Synthesizer consists of two phase 
locked loops, going from 6.60 to 7.89 MHz in 10 kHz 
steps and from 10.1001 to 10.1100 MHz in 100 Hz steps. 
The outputs are mixed to produce a frequency from 
16.7001 to 18.0000 MHz in 100 Hz steps. 


Q1 and Q2 form the VCO for the low PLL. Q3 is a buffer, 
providing the input to PLL chip U3. PIN diodes CR8 and 
CRQ set the RF output level, which is controlled by the 
OUTPUT LEVEL control on the front panel and by the 
AM modulating voltage. The combined level control voltage 
comes via board pin 2, LVL IN. 


Q10 switches in or out of the signal path a 20 dB pad 
between Q9 and Q11. This is controlled by the front-panel 
OUTPUT LEVEL range pushbuttons. 


The output of the 10.1001 - 10.11 MHz VCO, 014 and 
Q15, is mixed by O6 and 018 with the 10 MHz output of 
the timebase generator on the A6 card. The difference, 
100.1 - 110.0 kHz, is the input to U6. The 3.6 MHz refer- 
ence is divided by 100 before being divided by 36 and by 
10 in U6, to give the 100 Hz reference frequency. 


FM modulating voltage comes in on board pin Z. Ther- 
mistor RT1 compensates for the temperature sensitivity 
of the modulator. The loop is designed to have a narrow 
bandwidth, so that it will not follow audio-frequency 
variations. 


46 A1MIXER BOARD 
The Mixer Board mixes the 18 - 1017 MHz signal from the 
A3 high-frequency synthesizer with the 17 - 18 MHz signal 


from the A2 low-frequency synthesizer, to produce the 
Generate output, 0.4 - 1000 MHz, or the Receive 1st LO, 
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22 - 1021 MHz. Most of the output level control is on 
this board, along with the RF dummy load and its over- 
temperature circuitry. 


The 17 - 18 MHz signal from the A2 low-frequency syn- 
thesizer comes in J4. In Receive (GEN high) Q21 routes 
the signal to the Mixer Board to be the 2nd LO injection 
frequency. 


In Generate the signal is switched as necessary through a 
series of 20 dB pads, controlled by the front-panel LEVEL 
OUTPUT range pushbuttons. CR21 is turned off, so the 
signal goes from R103 to the mixer. The 18 - 1021 MHz 
from the high-frequency synthesizer comes to J3, through 
Q9 and Q10 as the high level mixer input. The mixer out- 
put goes to the left, possibly switched through 20 dB pads 
along the way. K3 and K4 are normally energized, so the 
signal goes on to J2, the front-panel RF IN/OUT connector. 


In Receive mode the incoming RF is mixed with the 18 - 
1021 MHz signal; the difference is sent via CR21 and J1 
to the A4 IF board, with CR22 biased off. 


R78 and R113 - R114 form a voltage divider for incoming 
RF. CR2 and CR3 detect the voltage; the DC is buffered 
by U4B. If the voltage rises above a threshold value (equiva- 
lent to about 200 mW) comparator U4 turns 014 off, de- 
energizing 3. This connects the RF input to dummy load 
R88, a 50-ohm 150 W resistor. R89 and C50 hold K4 in 
for a moment, giving K3 time to dump the RF to R88. 
This avoids requiring K4 to interrupt what may be a large 
current. 


CR8, CRY, C10 and CR11 form a power limiter to keep 
the following attenuators from being damaged by the in- 
coming RF during the brief interval before K3 de-energizes. 


When the RF input is not excessive, switch U2 sends to the 
meter whatever is coming in to board pin Z from the meter- 
select pushbuttons. When 014 is turned off U2 switches to 
the output of U4B, the detected RF voltage. Q16 turns on 
the WATTS annunciator and if in the GENERATE mode, 
switches the instrument into the RECEIVE mode by 
grounding the cathode of CR1 on the A12 mother board. 


CR12 is physically close to R88. If R88 overheats, the 
voltage drop across CR12 decreases enough to raise the 
output of comparator U3. This turns on the front-panel 
LOAD OVERTEMP annunciator, and turns off CR1. 
CR23 was turned off when Q14 was turned on by the 
RF input. These diodes had been disabling U1; it now 
produces an audio tone through the speaker. When the 
transmitter is unkeyed Q14 turns on, shutting off the 
alarm; the LOAD OVERTEMP annunciator continues 
to be on until R88 cools. 
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4.77 A4\iF AMPLIFIER 


The IF amplifier amplifies the 21 - 22 MHz 1st IF, converts 
it to the 4.3 MHz 2nd IF and 700 kHz 3rd !F, and demodu- 
jates both AM and FM signals. It also produces the cali- 
bration lines on the CRT. 


The 1st IF signal comes from the mixer board via J1. T1 
is a balun which matches the input impedance of Q1. U1 
and U2 are AGC’d amplifiers, driving the mixer. The 
16.7 - 17.7 MHz 2nd IF injection signal comes in to pin A 
to be amplified by Q2. Q3 and O4 drive double-balanced 
mixer U2, mixing the 4.3 MHz 2nd IF with the 3.6 MHz 
signal from the high-frequency to get 700 kHz. The output 
of U2 goes to a four-cascode cascade stage. Transistors 
Q14 through Q21 control the bandwidth. In the first 
stage, for example, when WIDE (pin Z) is tow (narrow 
bandwidth) Q15 is off. The tank circuit consisting of L9 
and C40 has its maximum Q, hence minimum bandwidth. 
When WIDE is high Q15 turns on, shunting the tank with 
R56, lowering the O and increasing the bandwidth. This 
also decreases the gain, so Q14 shunts the emitter resistance 
to compensate. 


The output of Q13 goes to CR2 and CR3 for AM detection; 
the audio is amplified by U8. C68 filters the DC level for 
AGC amplifier U3. The output of U3 pin 1 controls the 
gain of U1; the output of pin 7 controls the resistance of 
PIN diode CR21 on the A1 mixer board. To get the best 
signal/noise ratio, the attenuation by CR21 is delayed 
until the gain of U1 has been reduced, thus allowing the 
maximum possible signal to get to U1. 


in Generate mode, the GEN line cuts CR21 off. 


The 700 kHz signal also goes via Q22 to U17. If the front- 
panel CAL pushbutton is not pushed, the signal goes to 
U4, a one-shot frequency discriminator. 


U19 divides the output frequency by 10 to drive the 
Frequency Error counter. 


To reduce temperature effects, the transistors of U7 
provide a precision voltage swing out of U4. U6 and the 
first section of U13 filter out the 700 kHz component. 


When the front-panel CAL button is pushed, U21 connects 
its pins 4 and 6, biasing U15 such that U13 pin 1 is forced 
to zero, by comparison with U20 pin 3. At the same time, 
signals of 200 kHz and 500 kHz come from the time base 
into board pins 6 and 7. These frequencies are mixed in 
U18, filtered, and amplified by U17 pins 11 - 12. The 
resulting 700 kHz is fed via U17 pins 1 - 3 to U4. Thus 


C80 changes to the voltage necessary to hold the dis- 


criminator output (U13 pin 1) at zero with 700 kHz into 


the discriminator. The charge on C80 leaks off slowly, so 
that sustained receiver input results in a drift of approxi- 
mately 20 Hz/minute. The proper charge on C80 is re- 
established whenever the CAL mode is enabled. 


U8 compares the AGC voltage with the voltage from the 
front-panel SQUELCH control; when the signal is strong 
enough SIG is brought low. When SIG is high, that is when 
the receiver is squelched, Q24 gates U12 pin 2 to put the 
discriminator into CAL mode. U12 pin 1 is gated off when 
the 3000 is in Generate mode. 


Calibration lines on the CRT are developed by U9 and U11. 
Positive and negative voltages from the A10 Front Panel 
board, selected by front-panel pushbuttons, come to board 
pins V and W. When CALIB, pin X, is high U5 free-runs 
to generate a chopping signal. The output of U15 pin 15 
toggles U11 to switch between the + and - voltages. The 
output of U14 pin 11, half the frequency of pin 15, toggles 
U9 to switch between the output of U11 and the FM 
audio. The result is a three-stage period: V+, V-, and audio. 
This is repeated across the CRT. When CALIB is low U9 
selects the FM audio, unchopped. 


The output of U5 pin 1 blanks the CRT while the display 
is switched, to avoid having vertical lines on the screen. 


48 A5 AUDIO BOARD 


The Audio Board comprises the distortion analyzer for 
SINAD measurements, the audio-frequency synthesizer, 
the meter amplifier, and the circuitry that adjusts output 
level as frequency changes. 


Audio comes in to U1, a gain-controlled amplifier. CR1 
rectifies the output, developing a DC voltage which is 
amplified by U2A to control the resistance of 01, which 
in turn controls the gain of U1. This stabilizes the level at 
the input of U2B, which with U3B forms a 1 kHz notch 
filter. With the 1 kHz tone filtered out, what remains is 
distortion; this is amplified by USA to drive the meter. 
U3A is quasi-logarithmic, to get a meter range of about 
35 dB. 


The 100 kHz signal from the timebase on the A6 low- 
voltage power supply card comes to board pin H. It is 
divided by 100 to generate the 1 kHz tone, and by 10 to 
generate. a 100 Hz reference, and by 10 again for a 10 Hz 
reference for the audio phase-locked loop. Digits from the 
front-panel switches come to board pins V, W, X, and Y 
and are loaded into latches U35, U36, U16, and U17. 
These latches load on positive-going edges rather than 
“negative, so the load pulse is the leading edge of the next 
pulse. U31 through U34 are the divide-by-N counter for 
the audio phase-locked loop. U28 stretches the zero-count 
pulse from the divide chain to drive PLL chip U15. The 


output of U15 goes to the divide chain, and to U12, U13, 
and U14. Each chip divides the frequency by 10; the 
output of one of them is selected in U18 by the front-panel 
audio-frequency range pushbuttons. The selected audio 
frequency is used as the reference input to phase-detector 
U20; the other input is the output of sine-wave VCO U19. 


U21 through U27 form the flatness-control circuitry. The 
AM modulating voltage on board pin 9 is summed with 
DC reference voltage in U21B. U21A and U25 buffer this 
voltage. U22 is an SPDT switch which selects either the 
voltage from U21 pin 7 or the voltage at the junction of 
R77 and R78, 0.2 dB less. U23, U24, U26 and U27 switch 
in attenuation of 0.4, 0.8, 1.6, and 3.2 dB respectively. 
Switch positions are controlled by outputs of PROM U29. 
This memory, addressed by the 100 MHz frequency switch, 
was programmed during factory calibration to produce 
flat RF output across the frequency range. 


4.9 A7 DEFLECTION BOARD 


The Deflection Board generates the horizontal and vertical 
deflection signals for the CRT, and separates the subtone 
from the audio for counting. 


Vertical information (including FM _ calibration lines, 
if selected) is input to U1 pin 5. The vertical position 
and gain control settings are input to U1 pin 6. The 


‘output voltage is inverted by U1A and drives push-pull 


amplifiers Q4 and Q6. O5 and Q7 reduce the collector 
dissipation of Q4 and Q7, respectively. The signal also 
passes through U9 and U10, a low-pass filter cutting off 
at 270 Hz. The subtone output goes to Ail frequency 
control board where it is multiplied by 10 and counted. 


The meter drive comes in to board pin 17. It is amplified 
by U6 and squared by Schmitt trigger U3 to become the 
horizontal sync signal, triggering U4. 


Q12 is a current source charging a sweep timing capacitor 
on the front-panel board. U8A amplifies the 0 to 10 V 
ramp to -10 to +10 V. When the ramp voltage reaches 
the level set by the SIG IN line, U8 triggers the auto-reset 
one-shot U5. The output of U5 has been holding U4 at 
clear, keeping Q2 off, which allows Q12 to charge the 
sweep timing capacitor. When USB is triggered it unclears 
U4. Q1 is turned on and discharges the capacitor. The 
output of U8B also triggers the hold-off one-shot U5B. 
Until this one-shot times out it holds U4 and Q2 at clear, 
allowing the capacitor to discharge fully and return the 
trace to the left side of the screen. 


When the hold-off times out, the next sync pulse sets U4 
and the sweep starts. If there is no input signal U4 will 
not be triggered; in this case it will be cleared when U5 
times out, and the sweep will start regardless. 
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Q10 and Q11 form the blanking amplifier. If U3 pin 3 is 
low, Q10 is on, Q11 is off, and the BLANK line is pulled 
high, cutting off the trace. If U3 pin 3 is high the transistors 
reverse, and BLANK is grounded. The Q output of U4 or 
the Z MOD input can activate blanking. 


4.10 MISCELLANEOUS BOARDS 


This section describes the A6 Low Voltage Power Supply, 
A8 High Voltage Power Supply, AQ Display Board, and 
A12 Mother Board. 


The A6 Low Voltage Power Supply provides +5 V (from 
Ui}, +15 V (from U2), and -15 V (from U3). Each regu- 
lator controls a series-regulating transistor, mounted on 
the rear panel. Q2 and Q3 are NPN; Q1 is PNP, to allow 
the output voltage to be closer to the supply. R1, R6/R7, 
and R12/R52 are current limiters; when current is too high, 
the increased voltage drop across the resistor shuts down 
the series transistor. 


U5 is a separate regulator for the 10 MHz temperature- 
controlled crystal oscillator (TCXO), which establishes 
the frequency accuracy of the unit. Q3 buffers the output; 
U6 divides the frequency by 10 to provide a 1 MHz 
reference. U7 is connected as a divide-by-five counter 
followed by a divide-by-two; the output of the first stage 
provides a 200 kHz reference; the second stage provides 
100 kHz. 


When band 6 is selected, U8 divides the 1 MHz and 100 
kHz frequencies by 2. This allows the synthesizer to take 
half-steps, which will be full steps when the frequency is 
doubled. 
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U4, U9, and U10 encode the front-panel Output Range 


pushbuttons to activate attenuators on the A1 Mixer Board. — 


Q1, Q2, and U13 limit and filter the microphone input to 
limit the deviation to 5 kHz. 


The A8 High-Voltage Power Supply provides voltages for 
the CRT. U1 controls series transistor 2. The 15 V supply 
provides a reference on U1 pin 3; R6 and R8 divide the 
200 V at U1 pin 2. R3 is a current limiter; if the current 
becomes too great Q3 conducts, lowering base of Q2 and 
lowering the current. U1 pin 6 becomes positive, turning 
off Q1; CR10 clamps the voltage to protect Q1. 


CR5 - CR8 supply cathode and focusing voltages to the 
CRT. The voltage at the top of resistor string R19 - R17 
is about -1200 V. This is controlled by shunting current 
through O4. The +15 V provides a reference; the voltage 
at the junction of R28 and R30 will be held at zero. 


The AQ Display Board contains the display driver U1, the 
LCD display, and LEDs indicating Hz or kHz. When P3 
pin 8 is low the Hz annunciator CR1 conducts; when the 
pin is high, CR1 is off; Q1 conducts, turning on CR2, the 
kHz annunciator. 


The A12 Mother Board provides most of the intercon- 


nections between boards. Q1 switches the unit between 
Generate and Receive. When it is in Generate, activation 
of the WATTS line turns Q1 off, putting the unit into 
Receive. 
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5.1. INTRODUCTION 


This section provides information for disassembling, 
testing, and troubleshooting the Model 3000 SSI Service 
Monitor. Measurements and adjustments will be 
facilitated by placing the instrument so that the front 
panel faces the user. 


5.2 SERVICE AND MAINTENANCE INFORMATION 
SEAL IN-FIELD SERVICE 


The Model 3000 SSI fetures modular PC board construc- 
tion for convenient servicing. Should a problem arise, 
contact the appropriate Customer Service office for 
assitance (see Section 2.2). A replacement board will be 
- shipped immediately. When you are satisfied the pro- 


blem has been corrected, return the defective board. 


There is no charge for this service during the first three 
years of ownership, except for shipping charges within 
the U.S.A. 


5.2.2 DISASSEMBLY INFORMATION 
WARNING 


High voltages are used within this instrument. Before 
servicing, remove AC power from the instrument. 


To remove the instrument top cover, remove the six 
‘screws (three on each side) securing the top cover and 
lift the cover off. 


To remove the instrument bottom cover, invert the in- 
strument, remove the six screws (three on each side) 
securing the bottom cover and lift the cover off. 


To remove the high voltage shield, remove the top cover 
and then remove the seven screws securing the shield. 
Carefully lift the shield straight up. 


Removal of the Front Panel assembly provides access 
to PC boards A9, A10, and A11, mounted on the front 
panel. 


SECTION 5 
MAINTENANCE 


To remove the Front Panel assembly, remove the top 
and bottom covers. Stand the instrument on its rear 
feet. Remove the INTENSITY and FOCUS control knobs. 
Disconnect the three ribbon cable assemblies on the 
under side of the instrument. Disconnect the POWER 
switch harness. Disconnect coaxial cable W1 from the 
A1 board (SMB connector). Remove the handle by 
unscrewing the two black knobs securing the handle to 
the chassis side rail. Remove the four screws (two each 
side) securing the front-panel brackets to the chassis 
side rail. Carefully lift the Front Panel assembly straight 
up from the instrument. 


The top cover, bottom cover, high voltage shield, and 
Front Panel assembly are reinstalled by reversing the 
removal procedure. 


5.2.3 PLUG-IN PC BOARD SERVICING 
Refer to Figure 5-1 


To remove boards A1 through A4, remove the instrument 
top cover. Disconnect the connecting coaxial cable(s), 
remove the philips head screws securing the board to 
the card cage and pull (do not turn) the knurled knobs. 
Lift the board straight up from the instrument. . 


To remove boards A5 through A8, remove the high 
voltage shield. Disconnect the connecting harness(es), 
and pull up on the appropriate card ejectors. Lift the 
board straight up from the instrument. 


Before reinstalling a board, check the board’s gold 
“fingers” and the Mother Board (A12) edge connector. 
Carefully replace the board into its Mother Board edge 
connector and reverse the removal procedure. 


NOTE 


Harness connectors are not keyed. Note the connector 
orientation before disconnecting. 
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Figure 5-1a. Top View 
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5.3 PERFORMANCE TESTS 


The purpose of the performance tests in this section is 
to verify that the instrument meets its published 
specifications (Section 1.2). Recommended test equip- 
ment is listed in Table 5-1. 


The instrument top cover should be removed to permit 
access to internal test points and adjustments. Internal 
test point and adjustment locations are shown in Figure 
O=1) 


WARNING 


High voltages are used within this instrument. Use ex- 
treme care when making measurements and/or ad- 
justments to avoid shock. 


Before applying AC power to the instrument, see Sec- 
tion 2 for details of electrical installation. Be sure that 
the instrument is set for operation with the available 
power source and that the line fuse is the correct value. 


A copy of the Performance Test Record (PTR) is includ- 
ed at the end of this section for convenience in recor- 
ding instrument performance during testing. It can be 

filled out and used as a permanent record for incoming 


inspection, or used as a guide for routine performance 


testing. All tests refer to the PTR. 


Dias RECOMMENDED TEST EQUIPMENT 


The equipment listed in Table 5-1 is recommended for 
testing the Model 3000 SSI. 


SO eee OLLAGE TEOn 
Equipment - (2) 

“Remove the high voltage shield. Set the DVM to 
measure up to 20 VDC. Connect the negative probe to 
the instrument chassis. With the positive probe, 
measure the voltages at the +5, +15, and —15 V test 
points on the A6 board. The voltages should be the 
nominal value +0.01 V. Record the voltages on the PTR 
and replace the high voltage shield. 

5.3.3 AUDIO TEST 
5.3.3.1 METER/CRT 


Equipment - (2) (3) 


Set the instrument controls for RF generate single- 
source FM mode (see Section 3.5). All internal modula- 
tion sources should be inactive. Connect the function 
generator to the AUDIO IN connector. Set the function 
generator fora 1.06 VRMS output at 1 KHz and connect it 
to the AUDIO IN connector. The METER should indicate 
1.5 + 0.05 V. The CRT DISPLAY should indicate 1.5 + 
0.05Vp.. Record the voltages on the PTR. 


Disconnect the function generator. Press the RCV 
pushbutton and set the MODULATION FREQUENCY 
switches for a 1000 Hz continuous modulation frequen- 
cy. Press the VOLT pushbutton and adjust the LEVEL 
control for a 0.2 V METER reading. Connect the MOD 
OUT connector to the AUDIO IN connector and verify 
that the AUDIO IN lamp is lit. If it is, place a check mark 
on the PTR. 


Change the MODULATION FREQUENCY switch set- 


tings as follows: 


1000 
2123 
3234 
4345 
5456 
6567 
7678 
8789 
9899 
9999 


The MONITOR FREQUENCY DISPLAY should read the 
selected frequencies + 1 Hz. If it does, place a check 
mark on the PTR. 


Set the MODULATION FREQUENCY switches for a 100 
Hz continuous modulation frequency and connect the 
MOD OUT connector to the DVM. Adjust the LEVEL con- 
trol such that the DVM reads 750 mVRMS. Connect the 
MOD OUT connector to the AUDIO IN connector, press 
the SUB-TONE pushbutton and change the MODULA- 
TION FREQUENCY switch settings as follows: 


60 
71 
82 
93 
124 
145 
156 
187 
238 
269 
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INSTRUMENT 


(1) Signal Generator 


(2) DVM 


(3) Function Generator 


(4) Frequency Counter 


(5) SINAD Test Set 
(6) Microphone 


(7) Spectrum Analyzer 


(8) Modulation Analyzer 


(9) RF Power Source 
(Transmitter 


(10) Transceiver 

(11} Amplifier 

(12) Precision 
Attenuator Pads 


(13) Power Meter 


(14) Bandpass Filter 


(15) Bandpass Filter 
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TABLE 5-1. RECOMMENDED TEST EQUIPMENT 


CRITICAL REQUIREMENT 


Range: 1 to 1000 MHz 
Maximum output > +3 dBm 


3% digit 


Range: 10 Hz to 10 kHz; 
Maximum output > 1.06 VRMS 


Range to 200 MHz; 
Resolution better than timebase 


Standard Communication Type 


Range: 1 to 1000 MHz; 
Display: 2 dB log, 10 dB log 


Range: 1 to 1000 MHz; 
Filter: 3 kHz lowpass 
300 Hz highpass 


Frequency: In 7 to 1000 MHz.band 
Maximum output: 100 W 


Frequency: In 1 to 1000 MHz band 
Sub-tone: In 60 to 270 Hz band 


Gain: 20 to 40 dB 
Impedance: 50 ohm 


20 and 40 dB 

Input level: —7 to +3 dBm 
Accuracy: +1% of FS 

450 MHz 


850 MHz 


RECOMMENDED 


' Wavetek 3010 


Fiuke 8010A 


Wavetek 180 


HP5383A 


Helper S-101 
Shure 405K 


HP8558B/182T 


HP8901 


. Any 


Force APU44 


HP8447D 


Weinschel 


50-20 and 50-40 


HP435A/8481A 


Wavetek 5204 


Wavetek 5205 


NOTE 


The MODULATION FREQUENCY MULTIPLIER switch 
selected will have to be changed to select all required 
frequencies. 


The MONITOR FREQUENCY DISPLAY should read the 
selected frequencies + 0.1 Hz. If it does, place a check 
mark on the PTR. 


Press the GEN, MOD, 18 METER RANGE, OFF 
MODULATION FREQUENCY MULTIPLIER, and 1 KHZ 
pushbuttons. Set the 1 KHZ LEVEL control fully cw and 
verify that the METER and CRT DISPLAY both read >18 
KHz. If they do, place a check mark on the PTR. 


Release the 1 KHZ pushbutton and set the MODULA- 
TION FREQUENCY switches for a 1000 Hz continuous 
modulation frequency. Set the LEVEL control fully cw 
and verify that the METER and CRT DISPLAY both read 
>18 KHz. If they do, place a check mark on the PTR. 


Press the OFF MODULATION and 1 KHZ pushbuttons. 
Adjust the 1 KHZ LEVEL contro! for a 6 KHz METER 
reading. Adjust the VERT POS control such that the 
audio sine wave peaks are aligned along the center 
horizontal graticule lines on the CRT DISPLAY. (The 
HORZ VAR control must be in its detented CAL position 
with the 1.0 HORZ pushbutton pressed.) Adjust the 
HORZ POS control such that one of the sine wave peaks 
is aligned with the center vertical graticule line. Verify 
that each sine wave peak is aligned with each suc- 
cessive vertical graticule line. If the alignment is cor- 
rect, place a check mark on the PTR. 


Connect the MOD OUT connector to the DVM and adjust 
the 1 KHZ LEVEL control for a 1 VRMS reading on the 
DVM. Set the instrument controls for SINAD 
measurements (see Section 3.8). Connect the MOD OUT 
connector to the AUDIO IN connector. The METER 
should read < — 30 dB. Record the METER READING on 
the PTR. 


5.3.4 FREQUENCY LOCK TEST 
Equipment - None 


Set the instrument controls for RF generator CW opera- 
tion (see Section 3.5). Change the setting of the CAR- 
RIER FREQUENCY switches as follows: 


41 to 101 MHz in 10 MHz steps 
400 to 260 MHz in 20 MHz steps 
260 to 500 MHz in 30 MHz steps 
499 to 999 MHz in 100 MHz steps 


Verify that at each step, the Frequency Lock LED in- 
dicator on the A3 board goes out within 3 seconds of the 
frequency change. If it does, place a check mark on the 
PTR. 


Press the RCV pushbutton and repeat the above pro- 
cedure. 


As many frequency settings as desired may be tested. 
5.3.5 GENERATE MODULATION TESTS 


oy eet RESIDUAL MODULATION 


Equipment - (8) (14) (15) 


Set the modulation analyzer for FM average mode with 
its 3 kHz lowpass filter enabled. Set the instrument con- 
trols for RF generate CW mode. Press the CW and MOD 
pushbuttons, and set the OUTPUT LEVEL controls to 
100 mVRMS. 


Connect the RF IN/OUT connector to the modulation 
analyzer through the 450 MHz bandpass filter and set 
the CARRIER FREQUENCY switches to 450.0000 MHz. 
The residual FM read on the analyzer should be <40 Hz. 
Record the reading on the PTR. 


Connect the RF IN/OUT connector to the modulation 
analyzer through the 850 MHz bandpass filter and set 
the CARRIER FREQUENCY switches to 850.0000 MHz. 
The residual FM read on the analyzer should be <80 Hz. 
Record the reading on the PTR. 


Set the modulation analyzer for AM average mode. Con- 
nect the RF IN/OUT connector to the modulation 
analyzer through the 45C MHz bandpass filter and set 
the CARRIER FREQUENCY switches to 450.0000 MHz. 
The residual AM read on the analyzer should be <1%. 
Record the reading on the PTR. 


9.3.5.2 FM ACCURACY 


Equipment - (8) (14) 


Set the instrument controls for RF generate singie- 
source FM mode (see Section 3.5). Press the 1 KHZ, 
MOD, and 6 RANGE pushbuttons. Adjust the 1 KHZ 
LEVEL control for a 5 kHz METER and CRT DISPLAY 
reading. Connect the RF IN/OUT connector to the 
modulation analyzer through the 450 MHz bandpass 
filter and set the analyzer for FM average mode. The 
analyzer should read 3.54 + .18 KHz. Record the reading 
on the PTR. 


5.3.5.3 FM BANDWIDTH 


Equipment - (3) (8) (14) 


Set the instrument controls for RF generate single- 
source FM mode (see Section 3.5). All internal modula: 
tion sources should be inactive. Connect the function 
generator to the EXT IN connector. Connect the RF 
IN/OUT connector to the modulation analyzer through 
the 450 MHz bandpass filter (8 kHz lowpass filter not ac- 
tive). With the EXT LEVEL control set. to mid-range, set 
the function generator for a 1 KHz sine wave and adjust 
the output level to produce a reading of 3.54 on the 
modulation analyzer in FM average mode. Switch the 
modulation analyzer to read dB. and note the reading 
(should be 0 dB). Change the function generator fre- 
quency to 10 Hz and note the analyzer reading. It should 
be 0+3 dB. Record the reading on the PTR. Change the 
function generator frequency to 10 kHz and note the 
analyzer reading. It should be 0+3 dB. Record the 
reading on the PTR. 


5.3.5.4 AM ACCURACY 


Equipment - (8) (11) (14) 


Set the modulation analyzer for AM average mode. Set 
the instrument controls for RF generate single-source 
AM (see Section 3.7). Press the 1 KHZ pushbutton and 
set the CARRIER FREQUENCY switches to 450.0000 
MHz. Set the OUTPUT LEVEL controls to 15 mVRMS RF 
output level. Connect the RF IN/OUT connector to the 
modulation analyzer through the 450 MHz bandpass 
filter and 26 dB amplifier and activate the 3 KHz lowpass 
and 300 Hz highpass filters. Adjust the 1 KHZ LEVEL 
control for a 50% AM reading on the METER and CRT 
DISPLAY. The modulation analyzer should read 34.5 + 
1.7 % AM. Record the analyzer reading on the PTR. 


ae Home AM BANDWIDTH 


Equipment - (3) (8) (11) (14) 


Set the instrument controls for RF generate single- 


source AM mode (see Section 3.7). All internal modula- 
tion sources should be inactive. Connect the function 
generator to the EXT IN connector. Connect the RF 
IN/OUT connector to the modulation analyzer through 
the 450 MHz bandpass filter and 26 dB amplifier (3 kHz 
- lowpass filter not active, 300 Hz highpass filter active). 
With. the EXT LEVEL control set to mid-range, set the 
function generator for a 1 kHz sine wave and adjust the 
output level to produce a 34.5% AM reading on the 
analyzer in AM average mode. Switch the modulation 
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analyzer to read dB and note the reading (should be 0 
dB). Change the function generator frequency to 10 Hz 
and note the analyzer reading. !t should be 0+3 dB. 
Record the reading on the PTR. Change the function 
generator frequency to 10 kHz.and noté the analyzer 
reading. It should be 0+3 dB. Record the reading on the 
PTR. 


9.3.0.6 MICROPHONE 


Equipment - (6) (10) 


Connect the microphone to the rear-pane!l MIC connec- 
tor and connect the RF IN/OUT connector to the 
transceiver’s antenna input connector. Set the instru- 
ment controls for RF generate single-source FM mode 
(See Section 3.5). All internal modulation sources should 
be inactive. Set the CARRIER FREQUENCY switches to 
the transceiver frequency. Press the microphone’s 
“push-to-talk” button and whistle into the microphone. 
While monitoring the audio on the transceiver, observe 
the waveform on the CRT DISPLAY. It should approx- 
imate a sine wave and be relatively clean. While still 
whistling, release the microphone’s “push-io-talk” 
switch. The audio on the transceiver should cease and 
the waveform on the CRT DISPLAY should disappear. 


If the modulation is clean and the “push-to-talk” is pro- 
perly activated and deactivated, place a check mark on 
the PTR. 


97.3.6, RECEIVE TESTS 


5.3.6.1 SENSITIVITY/BANDWIDTH/OFFSET 


Equipment - (1) (5) 


Set the instrument controls for RF generate single- 
source FM mode (see Section 3.5). All internal modutla- 
tion sources should be inactive. Press the RCV, BW 
NAR/WIDE, 6 RANGE, MOD, and MONITOR FREQUEN- 
CY MOD pushbuttons, and set the SQUELCH control 
fully ccw. Set the CARRIER FREQUENCY switches to 
157.3000 MHz. Connect the RF IN/OUT connector to the 
signal generator’s RF output. Set the signal generator’s 
RF output level to 2 uVRMS, and set the signal 
generator for 3 KHz FM deviaion witha 1 kHz modulation 
source on a carrier frequency of 157.3000 MHz. Connect 
the SINAD test across the internal speaker terminals. 


Adjust the signal generator’s output level to produce a 
SINAD test set reading of 12 dB, and record the level on 
the PTR. (This is the instrument’s 12 dB SINAD sensitivi- 


ty.) 


Repeat the above procedure for CARRIER FREQUENCY 
switch/signal generator frequencies of 457.3000 and 


~ 857.3000 MHz. 


Set the CARRIER FREQUENCY switches and signal 
generator frequency to 457.3000 MHz, and set the signal 
generator for CW mode. Press the WEAK SIG 
STRENGTH pushbutton. Increase the signal generator 
output level to align the CRT DISPLAY trace with a 
horizontal graticule line (as a reference), and release the 
BW NAR/WIDE pushbutton. The trace should still be 
aligned with the reference graticule line. If itis, place a 
check mark on the PTR. 


Set the signal generator for 3 KHz FM deviation from a 1 
kHz source on a carrier frequency of 157.3000 MHz. Set 
the CARRIER FREQUENCY switches to 157.3000 MHz. 
Set the signal generator output level to 6 dB above the 
recorded 12 dB SINAD sensitivity at 157.3000 MHz. (A 6 
dB increase doubles the RMS output voitage.) Increase 
the FM deviation until the SINAD test set reads 12 dB 
and note the increase in FM deviation (i.e. final deviation 
-3 kHz). Multiply this increase by 2 and record it on the 
PTR. (This is the narrowband FM acceptance 
bandwidth.) 


Repeat the above procedure for CARRIER FREQUENCY 
switch/signal generator frequencies of 457.3000 and 
857.3000 MHz. 


Set the CARRIER FREQUENCY switches to 157.3000 
MHz. Set the signal generator for 5 kHz FM deviation 
with a 1 kHz modulation source on a carrier of 157.3000 
MHz. Switch between the pressed and released posi- 
tions of the BW NAR/WIDE switch and verify that the 
CRT DISPLAY trace is approximately the same for both 
switch positions. If it is, place a check mark on the PTR. 


Disconnect the signal generator and press the 18 
RANGE pushbutton. Adjust the SQUELCH control to its 
threshold point. Press the CAL pushbutton, center the 
’ CRT DISPLAY trace, and press the RCV pushbutton. The 
trace should not move from its centered position when 
the RCV pushbutton is pressed. If it does, adjust the Off- 
set Adjust potentiometer on the A4 board such that the 
trace does not move. 


Press the 1.8 and 6 RANGE pushbuttons and repeat the 
above procedure. When all 3 ranges show no offset, 
place a check mark on the PTR. 


Press the GEN pushbutton and repeat the above pro- 
cedure for all 3 ranges (allowable offset is +1 division 
for generate mode). When all 3 ranges show acceptable 
offset, place a check mark on the PTR. 


NOTE 


The Offset Adjust on the A4 board cannot be adjusted 
without removing the board from the instrument. The 
potentiometer may be adjusted by removing the board, 
making an adjustment, plugging the board back in and 
checking the offset (i.e. trial and error) or by using a 
board extender and making the adjustment while in 
operation. A board extender is available at no charge 
from Wavetek Customer Service representatives (see 
Section 2.2). 


0:02 FM MARKERS 


Equipment - None 


Set the instrument controls for RF generate single- 
source FM mode (see Section 3.5). Press the RCV, BW 
NAR/WIDE, 6 RANGE, and MOD pushbuttons. Set the 
SQUELCH control fully cw. Press the 5 KHZ FM CALIB 
pushbutton. Verify that the markers on the CRT 
DISPLAY indicate +(5+.1) kHz. Record the CRT 
DISPLAY readings on the PTR. 


Press the 1.8 RANGE and 600 Hz FM CALIB pushbut- 
tons. Verify that the markers on the CRT DISPLAY in- 


_ dicate +(600 + 150) Hz. Record the CRT DISPLAY 


readings on the PTR. 


5.3.6.3 FM ACCURACY 


Equipment - (1) (8) 


Set the instrument controls for RF generate single- 
source FM mode (see Section 3.5). Press the RCV, 6 
RANGE, and MOD pushbuttons. All internal modulation 
sources should be inactive. 


Adjust the SQUELCH control to its threshold point. Con- 
nect the signal generator to the modulation analyzer (3 
kHz lowpass and 300 Hz highpass filters active) and set 
if for an output of 100 MVRMS at 457.3000 MHz. Adjust 
the signal generator for a reading of 3.54 kHz FM devia- 
tion on the modulation analyzer. Connect the signal 
generator to the RF IN/OUT connector and set the CAR- 
RIER FREQUENCY swithces to 457.3000 MHz. Verify 
that the METER and CRT DISPLAY both read 5 kHz + 
250 Hz. Record the readings on the PTR. 


5.3.6.4 FM/SUB-TONE BANDWIDTH 


Equipment - (1) (3) 


Set the instrument controls for RF generate single- 
source FM mode (see Section 3.5). Press the RCV, 6 
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RANGE, and MOD pushbuttons. The BW NAR/WIDE 
pushbutton must be released. All internal modulation 
sources should be inactive. Connect the function 
generator to the signal generator’s external FM input 
and set the signal generator for an output of 1 MVRMS 
at 457.3000 MHz. Connect the signal generator output to 
the RF IN/OUT connector and set the CARRIER FRE- 
QUENCY switches to 457.3000 MHz. Set the function 
generator for 1 KHz modulation frequency and adjust the 
output level such that the METER and CRT DISPLAY 
read 5 kHz FM deviation. Vary the function generator fre- 
quency between 10 Hz and 10 kHz and verify that the 
METER and CRT DISPLAY readings do not exceed the 
range of 4.2 to 5.8 kHz (equivalent to <3dB change). 
Record the extreme readings on the PTR. 


Press the 1.8 RANGE pushbutton. Set the function 
generator frequency to 100 Hz and adjust the outpui 
level such that the METER and CRT DISPLAY read 600 
Hz FM deviation. Press the SUB-TONE pushbutton and 
vary the function generator frequency between 60 and 
270 Hz. Verify that the MONITOR FREQUENCY 
DISPLAY follows the function generator frequency. If it 
does, place a check mark on the PTR. 


5.3,0:0 AM ACCURACY 


Equipment - (1) (8) 


Set the instrument controls for RF generate single- 
source AM mode. Press the RCV, 6 RANGE, MOD, and 
BW NAR/WIDE pushbuttons. All internal modulation 
sources should be inactive. Connect the signal 
generator output to the modulation analyzer and adjust 
it for an output of 100 MVRMS at 457.3000 MHz and a 
moduiation analyzer reading of 34.5% AM. Connect the 
signal generator output to the RF IN/OUT connector and 
decrease the signal generator output to 10 mVRMS. 
Verify that the METER and CRT DISPLAY both read 50 + 
5 % AM. 


5.3.6.6 AM BANDWIDTH 


Equipment - (1) (3) 


Set the instrument controls for RF generate single- 
source AM mode. Press the RCV, 6 RANGE, MOD, and 
BW NAR/WIDE pushbuttons. All internal modulation 
sources should be inactive. Connect the function 
generator to the signal generator’s external AM input 
and connect the signal generator output to the RF 
IN/OUT connector. Set the function generator frequency 
to 1 kHz and adjust the output level such that the 
METER and CRT DISPLAY read 50% AM. Vary the func- 
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tion generator frequency between 10 Hz and 10 kHz and 
verify that the METER and CRT DISPLAY readings do 
not exceed the range of 42 to 58% AM (equivalent to <3 
dB change). Record the extreme readings on the PTR. 


5.3.6.7 SIGNAL STRENGTH 


Equipment - (1) 


Set the instrument controls for RF generate single- 
source FM mode (see Section 3.5). Press the RCV, 6 
RANGE, and MOD pushbuttons. Set the _ signal 
generator for a 30 uVRMS CW output at 457.3000 MHz. 
Be sure the OFF SIG STRENGTH pushbutton is press- 
ed. Adjust the HORZ POS control such that the left edge 
of the CRT DISPLAY trace is aligned with the left ver- 
tical graticule Jine. Press the WEAK SIG STRENGTH 
pushbutton. Verify that the trace extends the full 
graticule width +2 divisions. lf it does, place a check 
mark on the PTR. 


Set the signal generator for 100 uVRMS output level and 
press the FULL SIG STRENGTH pushbutton. Verify that 
the trace extends the full graticule width +2 divisions. 
if it does, place a check mark on the PTR. 


5.3.7 TIME BASE 
Equipment - (1) (4) 


Set the instrument controls for RF generate single- 
source FM mode (see Section 3.5). All internal modula- 
tion sources should be inactive. Press the RCV, MOD, 
BW NAR/WIDE, FM, and FREQ ERROR pushbuttons. 
Connect the rear-panel 10 MHZ OUT connecter to the 
frequency counter. The counter should read 10.0000000 
MHz. If the instrument is equipped with the standard 
TCXO, the counter reading accuracy is +5 Hz. If the in- 
strument is equipped with the optional OCXO, the 
counter reading accuracy is +0.5 Hz. (Use the longest 
counter gate time possible for maximum accuracy and 
resolution.) Record the counter reading on the PTR. 


Set the signal generator for a CW output of 1 MVRMS at 
857.3000 MHz. Connect the signa! generator output to 
the RF IN/OUT connector. Set the CARRIER FREQUEN- 
CY switches to 857.3000 MHz and note the MONITOR 
FREQUENCY DISPLAY reading. ror TCXO-equipped in- 
struments, the reading should be <428 Hz. for OCXO- 
equipped instruments, the reading should be <43 Hz. 
Record the reading on the PTR. 


Set the CARRIER FREQUENCY switches and the signal 
generator frequency to 57.3000 MHz and note the 
MONITOR FREQUENCY DISPLAY reading. For TCXO- 
equipped instruments, the reading should be <28 Hz. 
For OCXO-equipped instruments, the reading should be 
<3 Hz. Record the reading on the PTR. 


5.3.8 WATTMETER/PROTECTION 
CAUTION 


Instruments modified for European use should not have 
more than 10 W inserted. ; 


Equipment - (9) (10) 


Set the instrument controls for RF generate CW mode 
(see Section 3.4) Connect the transmitter to the RF 
IN/OUT connector and insert 100 W at a VHF frequency 
(set the CARRIER FREQUENCY switches to the 
transmitter frequency) into the instrument. Verify that 
the audio alarm and front-panel LOAD OVERTEMP in- 
dicator are activated in 10 +2 seconds. Record the time 
on the PTR. 


insert 20 W at a VHF frequency (set the CARRIER FRE- 
QUENCY switches to the transmitter frequency) into the 
instrument and note the METER reading. The reading 


should read between 18.6 and 21.4 W (+7%). Record the. 


METER reading on the PTR. 
Repeat both above procedures at a UHF frequency. 


Set the VOLUME control fully cw. Insert 100 W at a VHF 
frequency (set the CARRIER FREQUENCY switches to 
the transmitter frequency) and verify that the CRT 
DISPLAY and speaker output show only background 
“white” noise within 800 Hz of the transmitter frequen- 
cy. If they do, place a check mark on the PTR. 


- Disconnect the transmitter and connect the accessory 
antenna to the RF IN/OUT connector. Set the instrument 
controls for RF generate single-source AM (see Section 
3.7), and press the RCV, MOD, and SUB-TONE push- 
buttons. Verify that the correct sub-tone (tone squelch) 
frequency is indicated on the CRT DISPLAY and 
MONITOR FREQUENCY DISPLAY. If it is, place a check 
mark on the PTR. Press the FREQ ERROR pushbutton 
and verify that the CRT DISPLAY and MONITOR FRE- 
QUENCY DISPLAY both read frequency error. If they do, 
place a check mark on the PTR. Press the MONITOR 
FREQUENCY MOD pushbutton and whistle into the 
transceiver. Verify that the CRT DISPLAY shows a 


relatively clean, approximately sinusoidal waveform, 
and that the MONITOR FREQUENCY DISPLAY reads the 
frequency of the waveform. If they do, place a check 
mark on the PTR. 


NOTE 


The above tests using the transceiver are operational 
tests only, not accuracy tests. 


5.3.9. OUTPUT LEVEL TESTS 


5.3.9.1 STEP ATTENUATOR ACCURACY 


Equipment - (1) (7) (42) (13) 


The Step Attenuator error is measured by an RF 
substitution method. Each setting of the Step At- 
tenuator is measured at 457.3000 MHz. A reference out- 
put level is set with a signal generator and a power 
meter. A reference trace is obtained with a spectrum 
analyzer and a standard attenuator pad. The standard 
pad is removed and the Step Attenuator setting to be 
measured is substituted. The spectrum analyzer trace is 
returned to the reference level by resetting the output 
level. The resulting instrument output level is measured 
and compared to the original power meter reference 
level. A 26 dB RF amplifier is required to boost signal 
levels below the —60 dBm level. 


Connect the signal generator’s RF output to the power 
meter and set the signal generator for a -2 dBm CW 
RF output at 457.3000 MHz. Disconnect the power 
meter and connect the signal generator to the spectrum 
analyzer. Set the analyzer to 457.3000 MHz, thé~band- 
width to 10 kHz, and the frequency span per division 
to 2 kHz. Adjust the video filter for optimum trace 
presentation and set the vertical display to 2 dB per 
division. Use the analyzer log reference controls to 
establish a peak reference one division below the top 
graticule line. Center the trace on the display with fine 
tuning. Disconnect the signal generator and connect 
the spectrum analyzer to the RF IN/OUT connector. 
Set the instrument controls for RF generate CW mode 
{see Section 3.4). Set the CARRIER FREQUENCY 
switches to 457.3000 MHz and adjust the OUTPUT 
LEVEL controls such that the analyzer trace peak is 
aligned with the reference graticule line. Press the X10 
OUTPUT LEVEL MULTIPLIER pushbutton and adjust 
the analyzer controls to establish a peak reference one 
division below the top graticule. Insert a standard 20 dB 
attenuator pad between the spectrum analyzer and the RF 
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IN/OUT connector. Adjust the analyzer log reference 
controls to establish a peak reference one division 
below the reference graticule line. Press the X10 OUT- 
PUT LEVEL MULTIPLIER pushbutton. Disconnect the at- 
tenuator pad and reconnect the spectrum analyzer to 
the RF IN/OUT connector. Adjust the OUTPUT LEVEL 
controls to realign the trace peak one division below the 
reference graticule line. Press the X100 OUTPUT LEVEL 
MULTIPLIER pushbutton and adjust the analyzer log 
reference control to align the trace peak with a graticule 
line. Disconnect the spectrum analyzer and connect the 
spectrum analyzer to the signal generator. Adjust the 
signal generator output to realign the trace peak with 
the graticule line. Disconnect the spectrum analyzer and 
connect the signal generator to the power meter. The 
difference between the power meter reading andthe — 2 
dBm reference is the Step Attenuator error. Record this 
difference on the PTR. 


Repeat the above procedure for ali OUTPUT LEVEL 


MULTIPLIER and uV/mV pushbutton settings (refer to 
Figure 5-2). 


OUTPUT LEVEL 


NOTE 


To test the Step Attenuator below —60 dBm, one or 
more RF amplifier(s) is(are) required. Insert the 
amplifier(s) between the standard attenuator pad and 
the spectrum analyzer. 


5.3.9.2 DIAL ACCURACY 


Equipment - (7) 


Set the instrument for RF generate CW mode (see Sec- 
tion 3.4). Set the CARRIER FREQUENCY switches to 
457.3000 MHz. Connect the spectrum analyzer to the RF 
IN/OUT connector and set the analyzer to 457.3000 MHz, 
the bandwidth to 10 kHz, the frequency span per divi- 
sion to 2 kHz. Adjust the video filter for optimum trace 
presentation and set the vertical display to 2 dB per divi- 
sion. Set the OUTPUT LEVEL contro! to 3.0 VOLT and 


STEP ATTENUATOR PADS 


MULTIPLIER mV/uV 20 dB 01 20 dB 02 20 dB 11 20 dB 13 40 dB 
X100 mV 0 0 0 0 0 
X10 mV 0 0 1 0 
x1 mV 0 1 0 1 0 
X14 ‘mV 1 1 0 4 0 
X100 uV 7 1 0 1 0 
X10 uV 1 i 1 1 0 
X1 uV 1 1 0 "J 1 
X.1 uV 1 4 1 1- 1 


i = Pad is active 


0 = Pad is not active 


Pad activated by low (OV). 


NOTE: Measurement at the X.1 uV setting may not be possible due 


to analyzer/amplifier noise floor levels. 


Figure 5-2. Step Attenuator Pad Activation 
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press the X10 OUTPUT LEVEL MULTIPLIER PUSHBUT- 
TON (approximately —18 dBm output level). Use the 
analyzer log reference controls to establish a peak 
reference on a graticule line. Set the OUTPUT LEVEL 
control to 0.3 VOLT and press the X100 OUTPUT LEVEL 
‘MULTIPLIER pushbutton. The analyzer trace peak 
Should be within % division (1 dB) of the reference 
graticule line. If it is not, adjust the Offset control on the 
A2 board until the readings are within 1 dB of each 
other. Record the difference on the PTR. 


5.3.9.3 LEVEL ACCURACY 


Equipment - (1) (7) (13) 


Connect the signal generator’s RF output to the power 
meter and set the signal generator fora +2 dBm CW RF 
Output at 457.3000 MHz. Disconnect the power meter 
and connect the signal generator to the spectrum 
analyzer. Set the analyzer to 457.3000 MHz, the band- 
width to 10 kHz, the frequency span per division to 2 
kHz. Adjust the video filter for optimum trace presenta- 
tion and set the vertical display to 2 dB per division. Use 
the analyzer log reference controls to establish a peak 
reference on a graticule line. Disconnect the signal 
generator and connect the spectrum analyzer to the RF 
IN/OUT connector. Set the instrument controls for RF 
generate CW mode (see Section 3.4). Set the CARRIER 
FREQUENCY switches to 457.3000 MHz and the OUT- 
* PUT LEVEL controls for a +2 dBm output level. The 


_ analyzer trace peak should be within 214 divisions (4.5 


dB) of the reference graticule line. Record the measured 
ievel on the PTR. 


5.3.10 SINAD TEST 
Equipment - (10) 


Connect the receiver’s antenna input to the RF IN/OUT 
connector and set the instrument controls for RF 
generate single-source FM or AM (depending on the 
transceiver used) mode (see Section 3.5 or 3.6). Set the 
CARRIER FREQUENCY switches to the tranceiver fre- 
quency and transmit an RF signal sufficient to quiet the 
receiver under test. Modulate the carrier to 60% of the 
transceiver’s maximum rated FM deviation or to 30% 
AM using the internal 1 kHz source. Connect the 
transceiver’s audio output to the AUDIO IN connector. 
Press the VOLT pushbutton and adjust the transceiver’s 
volume control such that the METER indicates the 
transceiver’s rated audio output level. Press the SINAD 
_pushbutton and vary the CARRIER FREQUENCY switch 
setting for a minimum METER reading. Adjust the OUT- 
PUT LEVEL control such that the METER reads — i2 dB. 


The OUTPUT LEVEL control reading should be within 1 
dB of the transceiver’s rated SINAD sensitivity. Record 
both the transceiver’s rated SINAD sensitivity and the 
OUTPUT LEVEL control reading on the PTR. 


5.4 TROUBLESHOOTING 


Effective troubleshooting requires a thorough 
understanding of the block diagram and circuit descrip- 
tion located in Section 4 of this manual; then the Perfor- 
mance Tests in Section 5 will aid in localizing the trou- 
ble symptom to a particular PC board. Once this has 
been accomplished, the board can be replaced, or 
repaired with aid of the Proper schematic and parts 
layout diagram. In general, it is preferable to replace a 
defective PC board assembly. 


Equipment troubles are frequently due simply to im- 
proper control settings; therefore, before engaging ina 
troubleshooting procedure, be sure front-panel controls 
are set in proper operating position. Refer to the 
operating instructions in Section 3 of this manual fora 
complete explanation of each control’s function along 
with typical operating instructions. 


After verifying that the trouble is not improper setting of 
the controls or test Setup, make a thorough visual in- 
Spection of the instrument for such obvious defects as 
loose or missing Screws, broken wires, defective 
Sockets, loose RF cables, and burned or broken com- 
ponents. 


After localizing the Problem, voltage and resistance 
checks will help locate the defective component. 


For troubleshooting Purposes, it is permissible to 
Operate the instrument with any of the plug-in PC 
boards or RF cables removed; however, the instrument 
should be turned off when removing or installing 
boards. If substitute boards are available, possibly from 
another Model 3000 SSI, this provides an easy method 
of verifying if a suspected board is defective. 


RF cables can be disconnected from the PC board con- 
nectors, and a power meter or Spectrum analyzer con- 
nected directly to the connector for power level or fre- 
quency measurements. Fabrication of a short coax 
adapter cable, terminated ina mating SMB connector on 
the instrument end, will facilitate connection of test 
equipment. 


A problem in the Power Supply may cause many symp- 
toms pointing to other areas and should be checked 
when the syptom does not clearly indicate a specific pro- 


blem. Performance of these supplies is indicated in the 
Performance Tests. 


Figure 5-3 gives troubleshooting information for the in- 
Strument in flowchart form. 


NO 
GENERATE 


FRONT PANEL NO YES 
BUTTONS RECEIVE MIC BUTTON 
NO +5V,4+15V.-15V 
POWER SUPPLIES 
No 10.000000 MHz 
AS TCXO 
NO N 
REPLACE ADJUST o A3 LOCK 
re A3 
| FRONT NO REPLACE NO 
PRON! Ae A2 LOCK 
YES 
CABLES OR 
MOTHER BOARD 


REAR NO 
PANEL 


FRONT 
PANEL 


74 


Figure 5-3a. Troubleshooting - No Generate 
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NO 
RECEIVE 
FRONT PANEL NO GENERATE 
BUTTONS 
YES 


NO +5V, +15V, -15V 
A6 POWER SUPPLIES 


REAR NO 
PANEL 


FRONT 
PANEL 


NO 10.000000 MHz 
AG TCXO 


NO 


REPLACE NO ADJUST NO 


A3 A3 A3 LOCK 


FRONT NO REPLACE NO A2 LOCK 
~ PANEL A2 ; 


Bs Anelhe 
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ae 
YES 
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MOTHER BOARD 


Figure 5-3b. Troubleshooting - No Receive 
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6.1 INTRODUCTION 


This section contains lists of all replaceable parts for the instrument. 


SECTION O 
REPLACEABLE PARTS 


For an assembly containing one or more subassemblies, the assembly list appears first, and is followed by the subassembly lists. 


The lists appear in the following order. 


6.2 MANUFACTURERS CODE 


PARTS LIST 


1010-00-7003 
1111-70-0001 
1111-00-7001 
1110-00-7012 
1118-70-0001 
1219-00-0402 
1219-70-0003 
1219-00-0403 
1118-00-7002 
1110-00-7009 
1110-00-7010 
1110-00-7011 
1219-70-0002 
1110-00-7001 
1110-70-7053 
1110-00-7002 
1110-00-7003 
1110-00-7054 
1110-00-7004 
1110-00-7005 
1110-00-7006 
1110-00-7007 
1110-00-7008 


ASSEMBLY 


3000SSI 

CABINET ASSY 
CHASSIS ASSY 

A12 

RP ASSY 

XFMR ASSY 

LINE CORD ASSY 
HARNESS ASSY - CRT 
FP ASSY 

AQ 

A10 

All 

HARNESS - SWITCH 

A1 (EARLY VERSIONS) 
A1-1 (LATER VERSIONS) 
A2 

A3 (EARLY VERSIONS) 
A3-1 (LATER VERSIONS) 
AS 

A5 

A6 

A7 

A& 


The following code is used on the parts lists to identify the manufacturer. 
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REFERENCE DLESTGNATORS 


RS7 R160 
RS8 R97 R44 R139 Rt21 


RS9 RYY R126 KR1i42 R143 
R144 R147 KiS8 


R64 R9O RlLA R124 Ri32 
R49 R1ié6sS 
R70 R71 RiS8 R149 Riso 


R89 RSO RSL RS2 RSS R60 
Réi 


RIS 

RIB 

R102 BRO7 R96 R145 R148 R92 
R1ii4 

Ri23 Ri? R66 RiSS R67 

R134 


Ri3z7 


TITLE 
FREQ 


WAVETEK 
PARTS LIST 


REFERENCE TESTGNATORS 


RLS 
R164 
R163 
R168 
R169 
R170 
TOL 


TPO1 TRPO2 TROS TRO4 TOG 
TROS TRO7 


VOL UO2 
YO3 
UO4 
UOS 
UOd 
WO? 


YO8 


TITLE 
FREQ 


WAVETEK 
PARTS LIST 


PART DESCRIPTION 


RESyCy1/4Wy S%y142K 
RESyCyl/4WyS%y 3.3K 


RES,Cy1/4W,5%,1.8K 


RESyCyl/4WyS%y 470 
RES »yCyl/4W 5%) S60 
RESyCyl/4Wy SX y2e ZN 


RESyCyl/4Wy GX y 270 


RES yCyl/4WyS%y 220 
RESyCy1/4uyS% 5126 
RESyCyl/aWyG%y 1 eG 
RES yCyl/BWy G%y 2. 2K 
RES yCyl/4W,S%, 48 
RES yCyl/4Wy S%y SOK 


RES yCyl/4W 5% 5 330K 


SYN BUsAS—1 


FART THESCRIFET LON 


RES yCyt/4Wy Sry G2 

RES yCyl/4WyS%y 18K 
RESISTOR yVARTABLESOO 
RES »yCyi/4Wy 3% y 220K 
RES yCyl/4Wy SX y 3.9K 
RESyCypl/4Wy 3%, 190 
APMB yy BAP ULI 


TESTFOINTS~ 


oil eR tence Wau Fes gist Le 

AUS ued as Fetes Fords (Ob Fee Fes fee 
QUAN 2-IN NOR yMOT 
DIVIVE-BY=10) ECL 
pub See esi 
DUAL SDS Fie Le ae ROrs 


QUAT FOS NANT 


SYN BOY AB «1 


ORIG-MFGR-PART-NO 


CF1/4-1.+2K 
CFA/ 43. 3s 


CF1/4-1.8K 


CF1/4~-470 
CF1/4~-540 
CFL/4A-267K 


CF1/4-270 


CFA/A-220 
CFI/4-1 2K 
CF1/4-1.5K 
CF1/8-2. 2K 
CF1/4~-468 

CFI/4-3OK 


CFL 4-330K 


ASSEMBLY NO. 
1110-70-0054 


FAGE? 7 


ORIG-MFEGR-PART-NO 


CF1/ 4-62 

CF1/4-18K 
72AXLBSOO 

CFL/4220K 
CFL/AS LOK 
CF1L1/4—180 
13901-0004 


2G20K-1 USECO 


FLAC?) FOX 
LOZ SLPCAR F CE 
MCIOLO2ZP-MOT MOT 
Liczvonc Fen 
SN74S51.12N 

SN74L_LS74AN 


SN74AL SOON 


ASSEMBLY NO. 
LL10-70-0054 


PAGES 8 


47900-15-1201 
4700-15-3301 


4700-15-1801 


4700-15-4700 
4700-15-5600 
4700-15-2701 


4700-15-2700 


47 00-15-2200 
47900-15- 1202 
4700—15-1501 
4700-05~-2201 
4700-15-6809 
4700-15-3002 


4700-15~- 3303 


“O2-O0501 
4790° 15-2203 
470900-15-3901 
4700-15 -1800 
L210-43-0011 


2ll2-19- 6005 


8000-11-7000 
BOO1L-O2- 3100 
BOOL-O1L-O0201 
BOOO=11-9090 
8007-41-1200 
BO00-74-7411 


8000~-74-0010 


MFGR WAVETEK NO- QTY 


2.000 
5.000] 


8.000 


+900 
3.000 
+000 


7.900 


1.000 
1,000 
£49000 
2«000 
3000 
1.000 


1.9000 


1.000 
1.000 
14000 
1.000 
1.000 
1.900 
1.000 


7 OOO 


2.000 
1.000 
1.000 
1.900 
1.000 
1.000 


1.000 
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REFERENCE DESIGNATORS FART DESCRIPTION eS 


IC SKTy8 PINMCO00-040 


IC SKT,»FC,14 PIN 
MC000-073 


IC SKTy16 FIN 
MCO000-074 


CO1l CO2 CO3 CO4 CO7 COB CAF, LTSC, OLUF 

CO? C10 C101 C104 C1046 

ELVO > Cl2. C13) Clas Choro 

Clg C20. C21 C225 C250 Css 

C78 C79 C81 CB4 CBB C94 

Cra C96 C97 C98 CIF 

COS Cil CAF y MICA, SOO, LOOFF 

COS CAP yMICAy S00V,5 LOPE 

Ci? C2 CAP y MICA, S00V,y B2FF 
CAP YMICA,S00Vy 1BPF 
CAP yMICAySO0OV, L2OFF 
CAP y MICA yGOOV y B9PF 


CLOG ETOP E27 oma CAP YyDLSCy .OSUF 
2 C35 C36 C41 C76 C84 


TITLE 
WAVETEK IF AMP BO,A4 
PARTS LIST 


REFERENCE DESTGNATORS FART TESCRIF TION 


EPS se SanGey CAP YFILMy OO12 UF 
C62 CAP yFILMy LO0VUy .S3UF 
C63 CAP yFILMy .0056 UF 
6S CAP y MICA, S00) 270FF 


C73 C75 C32 C8S Ces CAP y TANT y20Vy LOUF 


CAF yTISCy IRV y -OOLUF 
CAP y MICH y SO0OUy 330FF 
CAF MICA, SOOV, 27FF 
CAP y MICA, SO0Uy LRORF 
CAP YFILM, 82 UF 

CAP yMICAySOOV, 470FF 
CAP YFILM,.O018 UF 
CAP y MICA, SOOVy LSORF 
CAP yELECy 146 »470UF 


CAP yMONy SOUy + 22UF 


TITLE 


WAVETEK Ir AMP BL. Ad 
PARTS LIST 


ORIG-MFGR-~FART-NO WAVETEK NO. QTY 


DILE-SF-108 BURND 


C9314O2 Tiger: 


QILB-16F-108 RURNI! 


UK25-103 


DM1IS-101J 
NM-SCOLSOJ 
CMOSENB20 503 
CMOSCHALBOIOS 
UMiS-1214 
CMOSENS 20303 


UR25-503 


ASSEMBLY NO. 
L110-90-7004 
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2112-00-0007 


2112-00- 0011 


#112-00-0012 


1510-14-1103 | 


1510-50-0101 
1510-S0-1150 
L310-50--0820 
1510-50-8180 
1510-50-0121 
1510-50-0390 


1510-14-1303 


10.900 


8.000 


2990 


34.000 


24000 
1.000 
2<900 
2.900 
2-900 
1.000 


12.0900 


ORIG MEGR FART ONG ME GR WAVETERK NO; QTY 


L2AVFL229 WS SER 


LQOS—3301 SSI 
140-. O056K400C PLSSY 
DMLS-27 15 ARC 


LPSTILOSXPOZOIAL SPR 


SGALLO SER 
UMIS-331) 
CMOSED2 70503 
UMIS-1a1 

LOOSB200 
NHL 471) 

225P AB 29 1003 SPR 
CHOSE ILS 1 IOS SER 
ECEBICV471S FNSNC 


BlS1-OS0-151-224M EGE 


ASSEMBLY NO. 
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FAGES 2 


1SUO—60a/ 122 
15190~-60-7334 
Le OS Gay see 
1310-30-027 


13510+25-2100 


LGLO-1LO=1102 
L310-S50-0331 
1510-50--0270 
L510-50-0181 
LG10-62-2824 
LS1L0-S0-0471 
LS10-61-7182 
1510--S0-O1S1 
1510-25-8471 


1510-14-622 


34000 
1.000 
1,000 
1.0090 


7 +6909 


16000 
1,000 
1.900 
24000 
1.000 
1.900 
1.000 
1.000 
1.000 


1.000 
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REFERENCE DESTGNATORS 


R89 RBZ 


R70 B71 R72 R73 
i R74 KRS4 KRS7 R6O 


R446 R48 BSO 


FART DESCRIPTION 


RES yCy1/4W,S%y 51 
RES»Cyl/4WyS%y 5.4K 
RES yCyl/4yGA527 


RES »Cy L/4Aldy 3% yao 9K 


RES yCy1/4Wy5%,4.8K 
RES» Cyl /4WyS%y SSK 
RESTSTOR, VARTABLESK 
RES yCyl/4Wy 5%» 680 

RES MF yl/8WyL%y) 1M 

RES yC yl /4W 5 SK, 43 

RES Cyl /4Wy Sry 18k 

RES Cyd /4tlyS%y 24h 
RESISTOR y VARTABLELOOK 


RESISTOR, 1/4W SX 


; TITLE 
WAVETEK IE AMP BII,A4 


PARTS LIST 


REFERENCE TESIGNATORS 


RLOO RLOL R102 R126 RAS 
R37 RYO 


R103 
R104 
Ri0& R79 RBL R94 ROS 


R107 Ril3d R1l23 R140 Ri4l 
K8S RPS 


R109 
Rito 
Rid 


Rii2 R17 K13S6 BSS AGP KSS 


RGé 
Ril4 
R19 RAS 
K1i20 R133 
RA2d 


R127 R64 


PART THESCRIPTION 


© RES Cyl /4Wy Shy 2.2K 


RES y MF y L/BWy LX, dS. ON 
RES y MF y 1/8Wy my $1 e DK 
RES yMFyl/Slly L%y LOK 


RES Cyl /4Wy 5%, LOK 


REGy Cpl /aW 3% y 7 GN 
» RES MF yl /OWy Lyd BLK 
REST STOR » VAR LTABLIELKN 


RESyCyl/4WyS% 267K 


RES yMPy 1/8, 1Ay SS. 7K 
RES Cyl /4Wy 3%, 100 
RES yCyl/4WyS%y LOK 
RES Cyl /4Wy 5%. 470K 


REST STOR ,VARLARLE LOK 


ORLTG-MFGR-FART-NG 


CF1I/451 
CFL/ 4S SK 
CFL/4~-27 


CFA/4AS 9K 


CF1/4-6-8K 
CF1I/4-S6K 
72XLARSK 
CF1/4-4680 
RNGSE- 1M 
CF1/4-68 
CFA/4-1 BN 
CFI/4-24K 
72A2XLBRLOOK 


CFL/4-300K 


ASSEMBLY NO. 
L110-00--7004 


PAGE! 


5 


OR TG-MF GR FART @NG 


CF1/4-2.2K 


ME SSN 49. BK 
MFSGK 61. 9K 
RNGSI- LOK 


CFI/4-10K 


CFL/4-7.5N 
MPSUKR1. 82K 
7EXLBIN 


CF1/4-2.7K 


MF SSK SS 6 ZK 
CFA/4-100 
CEILS 4aWLSOK 
CRIS 4-4 70K 


fAXLBIOK 


4700-15-5109 
A700~-15-54601 
47Q00-15~3709 


4700-15-3901 


4700~-15-6801 
4700-15~-5602 
4610-02-0502 
4700-15 6800 
4701 -03-1004 
4700-15--8809 
4700~-15-1802 
4700-135-2402 
4610-02-0104 


4700-15-3003 


WAVETEN NO; 


4700-15-2201 


A701-03-6982 
4§7O1-03-6192 
4701-03-1002 


4790-15-1002 


47O0-1S-7501 
4701-03-1821 
4G10-02-0102 


4?00- 


47O0O~! 
4700-15-1503 
§700-15 4703 


4410-02-0103 


MF GR WAVETEK NO; QTY 


2+000 
4.000 
2.000 


12.000 


1.009 
4.900 
1.2000 
1.000 
26900 
129000 
1.000 
1.900 
1.000 


1.000 


749090 


1.000 
1.000 
we QO00 


72909 


1.000 
1.000 
1.000 


7900 


1.000 
22000 
2-000 
1.000 


2.900 


LL19-00~-7004 


: TITLE ASSEMBLY NO. 
WAVETEK IF AMF BI,A4 


PARTS LIST 
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REFERENCE I J BR OBR TG-MFOR-FPART-NO MFGR WAVETEK NO. 


IC SKT»8 PINMCO00-040 QILB-BP-108 RURNII 2112-00-0007 3.000 


IC SKT,PC,y14 FIN C931402 : 2112-00-0011 2.000 
NC000-073 ; 


IC SOCKET,18~-F IN C841802 2112-00-0022 22900 


CAP y DISC y «QOGUF UK25-503 ia 1510-14-1503 41.000 


CAF YELECy16Vy470UF ECEBICV4A7ZIS PNSNC 1510-25-8471 
CAP yMICAySOOVy TSOPF CMOSFUASLIOS SFR 1510-=350-0231% 
CAP YDISCy IRV, .OO2UF SGATIZ0 SPR 1510-10-1202 


CAP y MICA, S3PF »500V IM1L5--680J ARC 1510-50-0689 
CM1O1-068 


CAP yMICA, SOOVy LBP CHOSCIABO IOS SER 1510-S0-8180 
CAP yMICAy SOOVy SORE CMOSENS IO IOS SER 1510-50-0390 


CAP y Mi CAy SOOV y SSOPF UMIS-354 J ARC LSLO-SO-0331 


TITLE ASSEMBLY NO. 


WAVETEK IF PLL BAZ 1110~00-7002 
PARTS LIST 


PAGE? 2 


REFERENCE LESTGNATORS FART TESCRIE TION SE ORTG-MFGR-FART-NO ME GR WAVETERN NO. 


C78 CAP y MICA, S00U, SSFP CMOSEDISOIOS 1510-50-05460 3.900 

i Woes: CAP y TANT y S5Uy LUF 19601 OSX9OSSHAL 1910-25-3109 3+900 
CAP yMICAySOOV>, 22PF CHOSENL 20 103 SPR 1310-30. 0220 1-000 

CAP y MICA, SO0Vy LORE QM-SCCLOOS 1L310-50-1100 1.000 


CAP yFILMy LOOV, «SSUF LOOS=3 304 yal L3910-460-7354 1.000 


CAP YFILMy «41 UF 225P 01049 1LU0% SER 1S510-61-7104 24000 

CAP MICA» SOOVy LEORF AMD sated oS ARC L310-30-O181 26000 

Cosco EAS) CAP y TANT, 2OVy LOUF LP STLOSXIO2ZO IAL PR L510-25-2100 34900 

CAP y ELEC y 25 » 1 OOUF TEL211 SPR 15190-20-4101 2.900 

CAP y MICA ySOOU, LOOPRF QMILS-1045 =] 1510-30-O101 3.9090 

Cary COMP y GOO, &. ORF 68RF A=C 1510-40-04689 1.006 

C74 CAM y MISE y UK y .OOLUF YGATLO SPR PELO=1O=1 102 2.900 
CHS CAP y TANT y SUV y 4. 70F LP STA7ZSXPOSSIAL SPR 1510-25-3479 24900 


C69 CAP y TANT y 20Vy 470F LO SM4 7 EX9O2QOPES SFR LS10-246-4476 2900 


CAP YLISC, .OLUF NO aa OR) aes Ler 1510-14-1103 1,000 


TITLE ASSEMBLY NO. 
WAVETEK TF PLL BM, a2 1110-00~7002 
PARTS LIST 
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R83 R84 RES Cel /4WyS%y 267K CFL/AW 267K : 4700-15-2701 3.000 
RES »Cyl/4WyS%yS1 CFA/451 é 4700-15-5109 1.000 
RES yCy1l/4W,S%_ SOK CF1/4--39N 4700-15~ 3902 1.000 
RES yCyel/4WyS%y 390 CF1L/4~-390 4700-15~-3900 22000 
RESTSTOR yVARTABLELK 72XILRINK a 4610-02-0102 2+900 
RES yCyl/4WyS%y6.8K CF1/4-6.8K 4700"15-4801 1.000 
RES,» Cy1l/4W,5% 82 CF1/4-82 SE 4700~15-B8209 2-000 
RES »Cyl/4WyS%y3e SW CF1/ 4-3. 3 SE 4700-1.5-3304 2+900 
RES yCy1/4Wy 5%, 18K CF1/4~-18K = 4700~-15-1802 24000 
RES yMFyl/8Wy 14,110 BNSSU-110 LESE 4701-03-1100 1.000 
RES yCyl/4Wy Sk yFe 1 CRL/4-9. 118 3E H7OO"LS-9LOL 1.000 
BESISTORy VARTABLESK 72XLBSK =K 4610-02-0502 1.000 
RES yCyl/4WyS%y 120 CFA/ 4-120 SE 4700-15-1200 24900 
RES yCyl/4ldy Sry 1.2K CFL/4-142 Es 4700-13- 12014 2-000 


RES yCyl/4ly 3% 533 CFL/4-33 4700~13-3309 1.900 


TITLE ASSEMBLY NO. 
WAVETEK IF PLL BN, Az 1110~00-7002 
PARTS LIST 


FAGES 3 


REFERENCE DESTIGNATORS FART DESCRIPTION SR ORTG-MFGR-FART-NO MFGR WAVETER NO. 


BES y Cyl AW BX y PN CFLS 4-276 aK. 4700-15-2702 1.000 
RES» MF yl/BUy LX 39.2 MP SSK 39. 2h B 4701-03-3922 26009 
RES y Cyl /aWy G4. 478 CFI 44718 SIE A700" 15-4702 1.900 
RES yMF yi /8Wy 1% 47 .5K MF SSK-47 25K ASE 4791-03 -4752 1.000 
BES yMF yl /BWy l%y loon MPSGK- 169K ASE 4701-03~-1693 1.000 
RES yMF yl /8Wy 1%, SL. IK MFOGK G1. 1k ASE A7O1-O325112 1.9000 
RES yMF yL/8Wyd%y 18.2 MPUSK- 1B «QIN ASE $701-03~-1922 1.900 
R77 RES yMF yl /AWy LX» LOOK RNGSL- LOOK MILSF 4701-03 1003 1.000 
R88 RES »Cyl/4Wy 3%, 24 CRIS 4-2 An Sk §7900-15-2401 1.000 
RLOO R44 RESyCyl/4WyS%— 1.8K CF1/4~-1-. 8K SE 4700-19-1801 2-900 


BRilOL R120 R148 RiSS Kid RES »sCyl/4lly GA y LIN CFLS 4-1 SE. 47900~-135-1001 9.000 
839 RAP RSP BR6S 


R102 RLOZ RESyCy1/4Wy 5%» LSK CFA/4-15K ASE $700-15-1502 2.000 
RESyCyL/AWy S%y Ge Qh CF1/4~8. 2K SE 4700-15-8201 1.000 
R109 RESyCy1/AW ye S%y 18 CF 1/4-18 : 4700-15-1809 1.000 


R110 Rilé RES Cy l/4Wy 3%) 220 CF1/4-220 ASE 4700-15 ~2200 2.000 
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Ri. RIS R115 R24 RES yCyl/4Wy She 12k CFL/4~-1 2K =i 4700-15~-1202 4.900 


BRil2 Ril4 Ki4 Kis RES yy 1/4 3%» S680 CF1/ 4-680 . SE 4700"135- 6600 4.900 


Ri18 R122 R123 BSS R62 RES y Cyd /4Wy Sey 4 7K CFL/4~4. 78 ASE, 4FOO-135-4701 32000 
R119 RESISTOR y VARTABLELOK 7AXLA LON BIEN 4610-02-0103 1.009 
R124 RESyCyl/4aWy S%ySG6K CFL/4—S6K E 47007 15"3602 1.9000 
BRil25 Ré6é RBS RES y Cyl /4ly 34 _ 51K CFA/4-SIK j 4700-15-9102 3-900 


Ri26 Rl? K3S R37 R86 KF2 RES »yCyl/4WyS%y LON CFI/4-1 018 BSE A790" 15-1002 76999 
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RISO RIAL R32 R44 R67 RESyCyl/4Wyp SX, LOOK Chay Ae SE A7QO~15-1003 6909 
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Ci0OS C40 C42 C49 C54 C74 CAP y MICA, SOOVy SS60PF DMe 23-561. 1L510-30-0561 6.000 


Cio? CAP yMICAy S8PF yGO0V¥ UMAG- 4804 1510-50-0680 1.000 
CM1O1-0458 


CLOGU GIT CS 7 Comte te tae CAP y TANT sy 35. TUF IO STH OSXPOSSHAL dre QO eas ol OF 29.000 
C44 C45 C446 C47 C48 CSO 

Cal, Woe ESS Coo Gomme 

Eso. Ca? C40 C68 ECA? CFO 

Ces 


oan He CAP yMICAy SO0Uy 220FF UM Tose a 1310-S50-0221 1.000 


CROL CRO4 CROS CKO? CROB QIOTE, SIGNAL. INQLSA UNIT 4807 -O01-0916 6.9000 
CRIS 


CRO2 CROS CROS CROP IQUE, SIGNAL HSCHLOOL H=F 4807-01--6263 4.000 
JOL CONN, RF y STR. JACK 700209 CRLWY 2110-08-0006 1.000 
LOt Lo2 CHOWE yMOLUET, 39 UH LO25-38 THEL. 1810-10-0390 2000 
BES eS ee 7 CHOKE VR200107368 FRXC LB10-09- 0001 4.009 
MXO1. : MIXER y GEL BAL SBES-UBIL MIN-C 3010~54--0004 1.000 
QO. JFIET yN~ CHANNEL 2N4416 a 4901-04-41 40 1.000 


QO2 QOS QO4 TRANS GADSS 4630 ANSGSS : 4901 -03-54630 3.000 
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QO7 QO8 QOF Q1O TRANSISTOR 2NSS6S 4901-03~-5650 
Qis 


Qid QL7 Q1S8 Q19 TRANS TESTOR PN4278 490 2-04-2750 


Q22 
TRANSISTOR PN41 21-18 4901-04°1210 
RS8 Rél RES» Cyl / 4s GX» 820 CFL/4-820 4700-15-8200 
Ri44 Ri4S R19 RSS RESy Cpl /4WyS%y 27 CF1/4-27K 4700-19-2702 
ROS Ri4?7 RES y Cyl /aWyS%y 270 CFA A= 270 g 47 00-15-2709 


ROB RiOS KRL1O8 RAS BA43] RESyCyl/ AW SX 3.3K CFA/ 4-3. 3K 700-135-3301 
Ri8 R4h R47 R49 RSL 


R11S RAS RiBo RAS1 RES y Cyl /4WyS%y LK CFI/4~1N Se 4A700-15-1001 | 13.000 
R20 R21 R33 R36 RSS 

R42 

RP RESyCyl/4lly S%y 1 BK CFL/4—1 25K ASE 4700"15-1501 2.000 


Rlié R129 B34 RSS RBS RES »Cyol/AWy SX 5 S3K CFL/ 4-33 $700-15- 3302 72000 


RES yCy1/4W yp S%y 1.2K CF1/ 4-1. 218 Si A/OO0=15-1201 3-000 


R122 RLS RES »Cy1/4W, 5% 15K CF1/4~-15K = 4700-15-1502 3.000 
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U04 IC sUIGITAL~TTI. IIM74L512N ; NAT 8000-74121 1.909 
PQ VOLTAGE REG. VA780SUC FCQ 7900~78-0523 1.000 

DECADE COUNTER IM74L 890 NAT 8000~74-9011 1.9000 


DECADE COUNTER MM74ACIO NAT BO00~74-9019 1.000 
STATIC SENSITIVE 


LAMAN ai beas) Hal Gua real pai Eta] IM74LS76AN BO000-74-7610 1.000 
UO9 W110 UiL QUAL FOS. NANT SN74AL SOL al 8000-74-O0110 32000 
UL2 QUAN FOS NANT SN74L SOON =) 8000-74-0010 1.000 


ULS OF AMP LFSSAN 7990-900-B109 1.000 
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LY FPWR SUPPLY Bry Aad LALO-00~-7008 
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REFERENCE DESIGNATORS PART TESCRIFTION 


COL CO2 CO3 CO4 COS COG CAP YDISC, «-OLUF 
CO? CAP YELECy LaV¥y 47 QUIN 
NIOHE, SCHOTTKY 


HEATER, 20 FIN MALE 
STRATGHT 


CONNECTOR y MOLEX 
TRANSISTOR 
RES»yCyl/4lly SA y LOK 


RESyCyl/4Wy 5%, 470 


RES yCyl/4WyS%y 13h 


ROS RES yCyL/4Wy Say 2OK 


RO6 RES yCyl/4Wy SeXy do Sh 
RO? RESISTOR yYARTABLE LN 
ROS REG y 2Wy 3% 


RO9 RESyCyl/AWy SX y 1.8K 


ERLE 
MOTHER 
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REFERENCE DESTGNATORS PART DESCRIFT ION 


XAOL 
XAG 


XAOZ XAOS KAVA KAO? CONN, (GOLD ONLY) 


XADS CONNECTOR 


XFOL CABLIE ASSEMELYFPER B/F 


XPO4 CABLE ASSEMBLYFER 


TITLE 


WAVETEK MOTHER BI,AL2 


PARTS LIST 


R/F 


ORIG-MFGR~ 


UK25—103 
ECERBICV47 1 
INS8B20 


609-2027 


OF SS-LO61 
PNAR7S 
CFIA/S 410K 
CFL/4—470 
CFA 4-18 
CF L/4—20K 
CRL/4-1. 5K 
72XLBLK 

Hi SO 


CFL/4~1.8RK 


PART=NO 
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ASSEMBLY NO. 


6406-0028 


6606-0029 


LL1L0-00-7012 
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ASSEMBLY NO. 


L110-00-7012 


PAGES 2 


CHL 
FNSNC 
MOT 


ANSLY 


MO. 


L510-14-1103 
1LS510-25-8471 
4809-01-5820 


2112-08~-0039 


2L12-08-00352 
4902-04-2750 
4700-15-1002 
4700-135-4700 
4&700-19-1802 
4700~135-2002 
4700-15-15 01 
4610-02-0102 
4700-435-°3509 


A7O0O-15-1801 


2112-27-0010 


eld eee OO TT 
6011-460-0024 


6011-60-0025 


MF GR WAVETER NO; QTY 


6.000 
14000 
1.000 


1.000 


1.6000 
1.6000 
1.000 
1.000 
1,000 
1.000 
2 eOO% 
1.000 
1.000 


1.6909 
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1.000 


146900 


1.000 
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REFERENCE DESTGNATORS 


CROL 
CR23 


CRO4 CROS 


WAVETEK 
PARTS LIST 


VENCIE TE STGONATORS 


CRO2 CROS 


CROS CRO7 CRIS CR1I6 CR 


CRIS CR14 


TITLE 
MIXER 


1? 


CRIS CRIS CR20 CRel CRe2 


CROB CRO? CRLO CRI 
CRI2 R&S 
JO1 JO2 J03 


KOS 


KO4 


L20o Leo 


LOS Lie 


L24 


LO? 
E23 


ie ELS es 


WAVETEK 
PARTS LIST 


[Resp ce ay I 
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TITLE 


PART DESCRIPTION 


CAP yOISCy «OLUF 


CAP y»MON, SOV, -OLUF 
CAF y VAR, 1BFF 


CAP yMONy GOV, « 22UF 


CAP yMON, LOOV, 47 0FF 


CAP yELECy14¥y LOOUF 
CAFY TANT y20V, LOUF 

CAP yMECAy Z00V 5 20FF 
CAF yMICAy 3S00V,y 22FF 


TNIOLE, SIGNAL. 


BOY AL 


NLODE, SIGNAL 


DIODE, VARACTOR 


QIOWE, SIGNAL. 
RES/EIOUE SET 

CONN RE» STR « JACK 
RELAY y RF yNoO. 
RELAY y RF yN eG. 
CHOWE 

CHOKE yMOLMEL, SG Ul 


INTUCTOR y ATE y 3 
PER TWG 


ye SA 


CHOKE yMOLGEL , LOO UH 


TOROIN, 4T y ded 44h 


MIXER,» W/ INSULATOR 


MIXER BUyAL 


UK25-103 


CWLSCLOSN 
GKUL8000 


B131~-050-151-224m 


CWLSA4S7 1M 


ECEBICVLIOLS FNSNC 


LP STLOSXPO2ZO IAL SFR 
ALIM=S- 200) ABC 
QM-SCC2Z20J5 ARC 


INGL6A UNIT 


ASSEMBLY NO. 
LtLO=00 700. 


FAGES 1 


ORIG-MFGR-PART-NO 


HSCHLOOL 


INS767 


1N4444 
4789~00-0009 
700209 CBLUY 
WESH 
WRSH 
VK20010/3R8 FRXC 


LO2S=62 


THEL. 


1025-468 


LADD9-O04—1 


LSP Ee et 


ASSEMBLY NO. 
LL10-00-7001 


PAGES 2 


1510-14-1103 


1510-14-4103 
1510-71-4180 


1510-14-6224 


1510-14-S471 


1510-25-8102 
1510-25-2100 
1510-80-1200 
1510-50-1220 


4807-01-09146 


4803-02-06018 


4807-01-4444 
4789-00-0009 
2110-08-0006 
AS510-00-0016 
4510-+-00-0017 
1810-09-0001 


L810-10-0560 


18i5~-00-0069 


1810-10-O0101 


»1810-05-0003 


3O010-54-0007 


SR ORIG-MEGR-PART-NO MF GR WAVETERK NO. . 


3.000 
2.000 


8.000 


76909 


1.000 
1.000 
1.000 
1.9000 


6.000 


MEGR WAVETER NOQ-< 


4807-01-46263 


22000 


10.900 


4.0009 
1.000 
4.900 
1.000 
1.000 


4.900 
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REFERENCE NESTGNATORS 


QOS 
Q20 


QO4 QO7 Q1i1 Q14 
Q1é 


ms 


re 6 
Ri33 K23 R4i Ris97 


Ri2zy Ki30 Ki3s 


wY RO? K100 R102 Rial K7S 


FART TESCRIP TION 


TRANSISTOR 
TRANS QAQ3SS-430 


TRANSISTOR 


TRANSISTOR 
TRANSISTOR 
TRANSISTOR 
TRANSISTOR 

BES »1/4U Shy 3? 

RES yCylL/AWy G%y 390 
RESO yl /4Wy SrA y Se Gh 
RES yCyl/4WyS%y 10K 


RES yCyl/ ally S%y 1. 2h 


RES yCyL/AWy SK y 22 


OR TG-ME GR 


PN4121-18 
2N3563 


PN2222 


RFR 1 
TFROS 
2N4403 
FN4275 

UD) atcon WAC NERS 
CFL/A4A-390 
CRIL/ 4-35. Oh 
CF A/4~ LOK 


CFA/4—1. 2K 


Ug a Be a, co HS 


CFI/4~-22 


PART =NO 


4901-94-1210 
4901-03 °S4630 


AID1-02-2220 


AIQ2-O0-O0910 
ADDR 900-0940 
4901-04-4030 
AP02-04-2750 
47 00-15-3909 
A700 15-3900 
4700-1LE-3601 
4700-15-1002 


A70O-13> 1201 


APOO@ LS S1LO1 


A7TOQO- LG 2209 


ME GR WAVETEN NO QTY 


4.900 
3+O000 


8.000 


1.000 
1.00090 
3.000 
1.000 
1.900 
24990 
3.000 
4.900 


76999 


1.000 


14000 


TITLE ASSEMBLY NO. 


WAVETEK MIXER Ety At 1110-00~7001 


PARTS LIST 


PAGES 3 


REFERENCE UESTGNATORS FART TESCRIFT TON OBTG-MFGR~FART-NG 


R103 RIS R29 
R128 R35 K6Sd 
R28 

R27 

Ri? R32 R33 
R40 


R34 R39 


WAVETEK 
PARTS LIST 


RES) Cy 1/4ldy 3% 33O 
RES» Cy1/4lly 5% p33 
RES Cyl /Aldy 5% 6B 
RES, Cy1/4W yp S% 9 467K 
RES yCy1/4ly 5% B20 
RESyMF y1/8Wy 1%» 140 
RES yMF y1/BWy 1% 59563 
RESyMF y 1/8, 1% 9194 
RESyCy1/4W 3% 560 
RES »Cy1/4WyS%y 5A 
RESyCy1/AWy 5% 9 SSK 
RESyCy1/4W, 5% 150K 
RES»Cy1/8Wy5%y 18 
RES» Cy 1/8W 5% 270 


RESyCy1l/2Wy 5%, 100 


. 


BI'yAL 


CF1/4~330 
CE1L/4—3% 
CK1/4-468 
CE1/4-4.7K 
CE 1/ 4-820 
MFGSK-140 
MFSSN~95 63 
MFSSK~194 
CFE 1/4340 
CFI/4541 
CF1/4-546K 
CF1/4-150K 
CF1i/8-18 
CF1/8-270 


CF1/2-100 


ASSEMBLY NO. 
1110-00- 7001 
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4700-15 -3300 
4700-15-3309 
4700-15-6809 
4700-15- 4701 
4700-15--8200 
4791-03-1400 
4701-03-9539 
4701-03-1910 
4700~-135-5600 
4709-15-35109 
47090~-15-5602 
4700-15-1503 
47900-905-1809 
4790-05 ~2700 


4700-25-1000 
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4.9000 
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4.900 
3.000 
4.009 
24000 
4.900 
26000 
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1.000 
2.900 
1.000 
26900 


1.009 
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REFERENCE TESIGNATORS 


WAVETEK 
PARTS LIST 


REFERENCE TIE SIGNATORS 


ROS RPS 

R101 R122 

Ri04s Riis 

RiOS 

R106 RL23 RV4 
R10? R20 R37 RBS 


R108 


R1i10 R126 Kise Rae Res 


R140 

RAL. 

Ril2 R25 Ral 

Riis R1li4 R1i1lS 78 
Rid7 RLISB KRIIT9 Ri20 
R124 RLi25 RIO RY 


y K134 RY 


WAVETEK 
PARTS LIST 


TITLE 
MIXER 


TITLE 
MIXER 


PART DESCRIPTION 2K 


RESyCy1/4Wy 3% 2s 7K 
RES» Cy1/4W 55% ¥ 150 
RESyCy1/2W 55% 9180 
RES yCp1/4Wy 5% 680 
RES,Cyl/4WyS%y 12 
RES yCy1/8W 55% 30 
RES »Cy1/4W 55% 9470 
RESyCy1/4WyS%y 202K 
RES »Cy1/4W yp S% 9120 
RES»Cp1/8W 5%, 51 
RESy Cy /AWy S%p3BeIK 
RESyCy1/4Wy 3%» B2OK 
RESyCy1/4WyS%y 12K 
RES Cy1/4WyS%y 6.8K 


RES ey Cpl /4Wy SX ey 470K 


BEY AL 


FART TESCR IE TION 


RES yMFy1/B8Wyl%y 14.71 
RES y MF pL /BWy las 249 
RES py Cpl / ably GH» 47 
BES» Cyl 74 y 3%» SON 
RES y Cyl /4Wy S%y 220 
RES yCyL/A SK y LIK 
RES» Cyl 7 4bly S%y 1. BN 


RES »C,1/4uly 3%, 165K 


RESISTORS ,VART ABLES 
RESISTOR »s VAR LAGLE LOO 
RESyCyl/ AW y SK yo LIN 

RES yMF yL/BWy LK y 50.4 
RES yCyL/2Wy 5%» S40 
RES yCyl/4bly SX y 36 SN 


REG yCyL/4Wy S%y 6 


BU, AL 


OR LG-MFGR-FPART-NO 


CF1i/4~-2,7K 
CF1/4-150 
CF1/2-180 
CF1/A4-680 
CF1/4-12 

CF-1/8~30 
CF1/4-470 
CFA/4-2. 21K 
CF1/4-120 
CF1/8-S1 

CFA/ 4S. OK 
CFI/4220K 
CFI/4-12k 
CF1/74~-6.8K 


CFLS 442 OK 


ASSEMBLY NO, 


L1190-00-7001 
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ORL G-MFGR-FPART-NO 


MFSSK-14. 7K 
MFSSK-249 
CFI/4-47 
CF1/4=30K 
CKL/4~220 
CF1/4--1K 
CF1/4=1.8N 


CRAs am 1 SN 


7A2XLBGN 
7AXLBLOO 
CFAs2-1iN 
MFSSK~60 64 
CF1/2-560 
CFIL/ 4-34 3K 


CF1/4-56 


ASSEMBLY NO. 


LL10-00-7001 


PAGES 


4700-15-2701 
4700-15-1500 
4700-25-1800 
4700~15--6800 
4700~15~-1209 
4700-05-3009 
4700-15-4700 
4700-15722 
4700~15~ 
4700-085 
4700-15 
4700~15~220% 
4700-15~ 
4700~15-6801 


4700-135 4703 


47901 -903-1472 
47O1--93-2490 
47 O00—15"4709 
4700-15-3002 
4700-15~2200 
47 00-15-1001 
47 00-15° 1801 


47O0-15-13501 


4610-02-03502 
46190—-O02- 0101 
4700 25- 1001 
47 01-03-6049 
4700~25~-S34600 
4700--15-3301 


4A700~-15-5609 


MF GR WAVETEK NO~« QTY 


24000 
1.0900 
3«900 
1.000 
1.9000 
3.000 
26900 
1.000 
2.69000 
1.900 
1.000 
1.000 
1.000 
26900 


1.000 


26090 
22.009 
22000 
1.000 
34000 
4.000 
1.000 


60000 


1.900 


36900 
4.900 
4.000 
4.000 
3000 


16900 
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FART DESCRIPTION 


IC SKT»8 FINMCO00-040 
CAP y MICA, SOOVySOOPRF 


CAP yOISCy -OLUF 
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CAP YELEC y 16) 470UF 
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FART DE SCR TE TION 


CAP YS COMP, SOGOU, 2. 4FF 
CAP oMICA,SOOVY LSORF 


DTOWE, SIGNAL 


QYOUE, SIGNAL 


NTODE » PooN 


NIQUE, SIGNAL. 
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REFERENCE THESTGNATORS 


MXO1L 
QO1 QOS Q13 Q23 
QO2 G20 G21 


QO03 Q04 Q11 Q12 Q14 Qi? 
Q1ié 


ais 
Q22 
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RO2 
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RLiLle BRl29 R130 RL4alL 
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R6S R140 
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WAVETEK 
PARTS LIST 


TITLE 
MIXER BDyAL-1 


FART DESCRIPTION 


MIXER yW/TNSUL ATOR 
TRANSISTOR 
TRANS Q4033-~°630 


TRANSISTOR 


TRANSISTOR 
TRANSISTOR 
RESyl/4W Gry 39 
RES »pCyt/AWy S% 9 390 
RES yCyl/ aly S%y 565 


RES »yCyl/4WyS%y LON 


BESy Cyl /4Wy Shy be 2h 
RESyCyl/4Wy Sry Ge Ls 
RES y Cyt /4bly SX y 22 


RES yCy1/4Wy S% » 350 


BU yAL<4 


FART DESCRIPTION 


BRESyCyl/4Wy 3% 33 
RES yCy1/4alby 3% 568 
RESyCyL/4Wy 3% 94-718 
REG yMF yl /BWy LA, 140 
RES yMF pl /S8y1%y9S.3 
RES y MF yl/8Wyl%y 19d 
RESyCyl/4yS%y ik 
RES yCyl/AWy 5% 9560 
RESyCyl/4WyS%_1.5K 


RESISTOR y VARIABLE LOO 


RES yCs1/4bly S%y 100 


RESyCyl/4WyS%y 820 
RESyCy1l/AWyS%yS6K 
RES yCy1/4lly S%y LSOK 


RESylinAyl/4Wy ly Sil «6 


ORIG--MFGR-PART-NO 


TEM=2H 
PNALZ1~1E 
2N3543 


FN2222 


2N4403 
PN4275 
CRaty Aso 
CRA 4-390 
CFL/ 4-5 ON 


CF1/4~10K 


(CF 1/4~1 6 OWN 
CFL/4 "Se lik 
CRIS 4-22 


CF 1/4330 
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CF17/4-33 
CFI1/4~468 
CFU/4-4 671K 
MP SSK 140 
MP SONOS 6 a 
MPSSK-192 
CFA/4~1 
CFA/4 W360 
CPA 41 GN 
72XLBILOO 
CF1/4-100 
CFA/4-820 
CF1/4-S46K 
CF1/4~150K 


SF S-N-347-6146 
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A7AL 61-6007 
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3.000 
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1.000 
3000 


10.9000 


34000 
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1.009 
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64000 
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1.000 
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1.000 
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RE8 REP 
R1lO4 K1l16 
R1lOS 
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RES»Cyl/4WyS%y1.1K 


RES yLa-Ayl/AWl x, 247.5 


RESyCyl/4WyS%y 24K 
RESISTOR,» VARLABLE LK 
RESyCyi/4, 5%, 480 
RES yCyl/4Wy Sry Qe 7 
RESyCyl/4WyS%y 120 
RES yCHIF y 2Wy SX» 1K 
RES yCyl/8WlyS% 5 S21 
RESy Cyd / ally 5% y 3.9K 
RES yCyl/4AlyS% 5 220K 
RESyCyl/4Wy SAX y La 
SES» Cyl /4Wy 3% yh. ON 
RES yCyl/4Wy SK y 470 


RESyCyl/4ldy 2%» 470K 


Ry Adqd 


FART DESCRIF TION 


RES yMFyl/BWy dx y 1A. 7K 


RES y Cyl /4W yp Shy 4? 
RES y Cyl /4Wy GA» SSN 
RES yCy 1 /AWy Shy 22k 
RES yCyl/4Wy SX, 1.8K 
RESTISTON y VAR LABLESK 
RESyMF yl /B8Wy Ley 48. 2 
RES Cy l/ Ay Shy Gl 
RES oly l74Wy SX. 3. SK 
RES »Cyl/4lyS%5 13K 
RES y Cyl /4Wy SX 5 1 BN 
RES Col 74W SK AGO 
THRMSTH y 500 
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REFERENCE DESTIGNATORS 


FART DESCRIPTION 
FUSE CARRIER, 346 


FUSEHOLTER y ROLY y 
PROFILE 


CAF yYOUISCy3KVy .OLUF 
FUSE,3/8 AMF 
RECEPTACLE, 4 FAN 
CONN, MIC, 4-FIN 


CONN, BNC~F y SO, PANEL 


LOW 


ORIG-MFGR-PART-NO 


031.1666 


031.1673 


IM30-103 


MIL ~3/8 


19-09-1042 


91-FC4F 


Sl-221 


FCC 


PCC 


Cai 


BUS 


2410-05-0009 


2410-05-0014 


1510-14-0103 
2410-05-0031 
2113-246-0002 
2142-11-0003 


2110-01-1622 


MFGR WAVETEK NO. QTY 


1.000 


1.000 


26900 


1.000 


1.000 


1.000 


1.000 


UG-1094/U 


$03 SO2 SWITCH, SLINE , OF nT 4021.05 21 SLOS-O0-0012 24000 
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